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SYSTEMS CONTAINING HYDROGEN PEROXIDE HIGH CONCENTRATION 


COMMUNICATION THERMAL STABILITY UREA PERHYDRATE 


were found for the this system the compound urea perhydrate, known 
under the name The compound synthesized was carefully purified and has been subjected 
thermal analysis and systematically order its stability various 


EXPERIMENTAL 


The heating curves were determined over the temperature 20-150° with Kurnakov 
pytometer having differential The curves obtained for the heating urea (Fig. are 
terized single endothermic effect which corresponds 


the the the sample rises rapidly 
(Fig. 2). The differential heating curves the 
are quite analogous form curves 
that have given papers for the thermal 
position peshydrate The heating curves that 
have confirm the chemically bound 


for this compound one the few perhydrate compounds 


The thermal has not been 


without any indication the method which this value was When 


The stability was the laboratory under conditions over the 
perature range and pressures 760 and mm, experiments being carried out for times 


was calculated percentage the the sample (0.3-1.6 


The resuits investigations and 70° mm) and 40°, 55°, and (20 mm) 
the thermal stability are given the and are thown graphically Fig. The 
hand, the decomposition curves pressure have curvatures, and 40° 
and the process tends slacken off gradually, Above 50° (20 mm) 


—— 


curves slightly curved, but are almost 
effect niainly associated not with lois active oxygen, but 
with removal hydrogen peroxide and water the 


examination the total loss (as percentage 
the amount originally taken) 
that reduction pressure from 760 similar 
sures increase temperature accompanied more intensive 
decomposition (increase the slope the 
curve). 


examination the mean rate overall 
the curves are almost indicates, the graphical repre- 


760 pressure, 


ticularly the lower pressure, 
will have stabiliry below samples that have been kept room 


DISCUSSION RESULTS 


The thermal decomposition urea perhydrate, can seen from examination the thermal 
curve (Fig. 2), evidently with the elimination and its into 
and accordance with the equations: 


The rate formation carbon moroxide can two independent means: 
the curve for the carbon 2), and the specific activity 
formaldehyde and the change with the actual activity carbon monoxide, 


If, fact, the carbon monoxide formed exclusively from formaldehyde, the change the actual 
activity monoxide unit must equal the rate formation carbon monoxide multiplied 


TABLE 


Variation the Concertrations and Activities Formaldehyde and Carbon Monoxide with the Time 
spent the Reaction Mixture the Reaction Zone (Specific activity labeled formaldehyde 


Time Actual activ- Actual activ- Total Depart- 


Table gives rates formaldehyde and rates formation monoxide, 
calculated graphically differentiation the kinetic curve for the aceumulation carbon monoxide, and also 
Equation The rate change the activity carbon monoxide with was calculated 
graphical differentiation the curve expressing the dependence the actual activity carbon monoxide 
time 2), seen from Table the limits experimental error the rates consumption 
are equal the rates Hence, this method also leads the 
clusion that the process occurs the successive stages: formaldchyde carbon monoxide, 


The next this work will the with the ald the kinetic method, the 
which carbon dioxide and also the part taken methanol the mechanism 
oxide catalyst, not only but methinol 
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0.043 0.174 0.34 987 803 1793 +15 
0.074 0.626 0.290 0.53 
0.077 0.54 408 1708 
0.083 0.031 0.281 0.60 208 1625 1933 


the since the decomposition takes place with evolutica 
heat), evolution rot only but also water that the the higher the 
temperature and the lowes pressure. other words, oxygen evolved and the re- 

actual losses are than this, the course hours, For the complete chemically 
dry remains however, partial decomposition the compound 
Nevertheless, low (below 20— 50°) urea perhydrate decomposes extremely 
slowly under hermetic may preserved for long time, even without the addition special 


TABLE 


Pressure (mm) 


6.33 
8.18 
32,50 
33,12 
33,62 
33,76 
SUMMARY 
Heating curves have been determined for and and the curve for the 


pressures and shows that increase temperature and pressure have 


effects the process, 
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STUDY, WITH THE AID LABELED ATOMS, THE REACTION 
MECHANISM THE OXIDATION METHANE 


work oxidation methane sensitized mercury atoms, Nalbandyan (1) showed 
that high temperatures the main reaction are formaldehyde, carbon monoxide, and carbon dioxide, 
was concluded froin analysis the kinctic curves for the accumulation these products that 
actions occurs which formed from methane, carbon from and carboa 


view the these for the the oxidation methane, the need 
arose for their verification for the thermal methane, which purpose applied the new kinetic 


method developed for the study with the aid labeled 


The present paper gives the result: the the way which carbon formed, 
For this purpose detailed study was the the formaldehyde and carbon monoxide 
presence small amount labeled formaldehyde which was added the reaction methane 
carbon monoxide formed the course the reaction solve the favor the formation 
carbon monoxide from 


EXPERIMENTAL 


small amount was the reaction mixture, The were out 
0.5% carbon monoxide, and labeled was passed the reactor, which had been 
heated 670°, The labeled was prepared the Incomplete oxidation labeled methanol 
silver The was synthesized carbon dioxide the method Feklisov 


‘the carbon monoxide was added the reaction mixture with the object whether the 
specific activity curves formaldehyde and carbon monoxide the corresponding the 
carbon monoxide accordance with the theory this method, the 
the kinetic activity curves formaldehyde and monoxide the maximum value 
proof the occurrence, stage the sequence, the process 


Addition labeled formaldehyde the reaction mixture was effected passage part the 

through bubbler containing formaldehyde having specific activity order 
prevent the polymerization the formaldehyde passing on, the connecting the bubbler the reactor were 


used which water flowed downward over filling short glass tubes, 


residual gas was collected gas holder; 
solution was determined the hydroxylamine 
method, obtain the solid precipitate 
necessary for the determination the 
activity the was converted 
into its 


The amcunt carbon monoxide and 
specific activity wete determined oxidation 
with pentoxide and absorption 
carbon dioxide formed baryta The 
precipitate barium carbonate was 
washed with hot water and 
with alcohol, dried, and weighed. Its 
activity was then determined, 


Fig. gives curves for the accumulation 
alo als formaldehyde (1) and carbon monoxide (2) 
their specific activities (Curve (Curve increases the dme and attains 


maximum for time second, 
Further the time results slow 
fall the the other hand, the carbon monoxide rises 
The accumulation monoxide characterized the fact that, from the moment that formaldchyde ceases 
accumulate, carbon monoxide begins accumulate The the specific activities 


and results for these experiments are given Table 


will seen from (Fig. that the specific diminishes with time 
contact, with increase the formaldehyde content the reacting mixture, whereas the specific activity 
carbon (Curve first rises with time,and then begins fall, more slowly, however, than the specific 
activity the point 0.056 the curves Intersect and becomes 
equal 


stated above, the Intersection the curves for the ectivities and carbon 


idea the mechanism the formation carbon monoxide can formed comparison 
the rate which formaldehyde consumed with the rate which carbon formed, these rates 
the same, then monoxide must formed the oxidation decor formaldehyde, Let 


denote the rate formation formaldehyde rate its comsumption then the 


that the rate consumption formaldehyde Is: 


teaction zone, 


the kinetic formation 


8.6 


SUMMARY 


with radioactive carbon, 


formaldehyde, 
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BASIS THE FORMATION DIFFUSIONAL SURFACE 
LAYERS AND ITS ALLOYS 


cation new, exuemely and stable metals and chis connection the for the 
metal components structures from corrosion and for the useful Uves. 


the base metal aad the surface. the fall the concentration the 


surface layers with respect the action corrosive agenis, whereas the surface 


with aluogen, silicon, elements, the surface layers are improved with 


the proportions, and the solid phase consisting this chemical 


However, most the process metallization and the properties the 
layers formed, soundly based are stated regarding the possibility the surface application 


When the diffusing atoms are 14-15% diameter than those 
the base metal, the crystal lattice the metal-solvent will deformed its limit, and difference 

that breakcown will occur, Hence, the relative values the atomle diameters the elements 
evidently the possibility solid lutions and diffusicnal surface the metal. 


the zone for solubility and the boundary will enable whick can form 


the figure give data the the atomic diameters the thelr 
The upper Umit atomic diameter for elenients that form diffusional surface layers indicated broken line, 
must assumed that elements below this line can give diffusional layers, but those that are above 


these dimensional relaticnships, for the formation diffusional surface layer essential also 
that the applied should have definite fron. Hence, the main factors determining the 


EXPERIMENTAL 


the formation diffusional surface layers iron fully che existence 
these physicochemical conditions for the formation such diffusional layers. Results from the 
and our own results the formation surface iron and alloys are given below 
table stated whether not the given element forms diffusional 


The diffusional surface treatment, except the was carried out the Dispersed 
System Section the Institute Physical Chemistry the USSR Academy Sciences, which the 


that have The starting materials for the application the were 
powders, or, cases, alloys the metals with 


The data Table show that elements Subgroup not form surface layers. the 


the metals Group only and surface layers, whereas the 
metals not, since they are tron and the atomic diameter excceds 


TABLE 
Diffusional Surface Layers Elements Group the Periodic 


Difference 


high 


surface 


atomic diameter layer 


Subgroup 


Cesium $.40 116 


Not formed 
Gold 


(1170) Formed 


TABLE 


Element 


surface 


Subgroup 
Cadmium 3.04 Not formed 
the elemenis Group boron and form diffusional layers and thallium does not; 
the elements Group IV, and form surface layers and lead does 
not; there are data for the 


Metals Group have cuble crystal like and they not differ 


- 


ten.perature 


Boron 1.94 0.06 Formed 
Scandium 3.02 Unknowa Unknown 
Subgroup 


Diffusional Surface LayersFormed Elements Group the 


atomic 


Atomic 


surface layer 


Subgroup 


3.19 Unknowa 


4 
Unknowa Unknowa 


2.78 


TABLE 


atomic diameter high Diffusional 
(A) temperature surface 


‘Subgroup 


Vanadium 
Tantalum 


12.0 (1350) 


2.94 
2.94 


Subgroup 

0.018 Unknown Formed (11) 


temperature 
Formed 
| 


TABLE 


surface 


Surface Layers Formed Elements Group Vil the 


atomic room high sutface layer 
(A) temperature 


Rhenium 


29.0 Unknowa 


temperatures. Consequently, they all diffusional surface layers. the Group Subgroup 


and arsenic form diffusional layers, but antimoay and the elements Groups 
and the metals the subgroups are 


All metals Group VI, Subgroup form surface layers, the data for these metals being similar 


the metals Group VIL, manganese forms layers, but there are data 
for and chenium. 


Hence, the process the formation surface layers and {ts alloys 
the elements, arranged the groups and subgroups system, leads the conclusion that the tendency 
for this process occur depends the structures and the crystal iron and the applied 
element, the difference atomic and the applied and the solubility the 
applied element the solid state and elevated temperatures. that these conclusions 


the diffusional surface treaunent and can applied also the similar other 
metals and complex 


conclusion the author wishes express his great indebtedness Dr. for valuable discussions, 


SUMMARY 


The principal physicochemical conditions for the formation diffus surface and 
alloys are stated. 


layers are formed the suiface the base metal result the penetration the 
substance Into the crystal lattice the 


The physicochemical conditions determining the the formation surface 
sinaller than (if greater, then the difference must not more than 
and, finally, edequate the applicd element and elevated temperatures, 


These physicochemical conditions for the surface layers are quite 
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DETERMINATION THE CRYSTALLIZATION COEFFICIENT FOR THE DISTRIBUTION 
THORIUM (RADIOACTIVE LEAD) SALT BETWEEN SALT MELT AND 


Experimental investigations carried out one collaboration with Khlopin, the distribution 
micro between melt and solid phase with the micro component were confined the 
tribution radium between and the crystals isomorphous with the corresponding These 
investigations showed that all the systems studied the crystallization radium for distribution between 
melt and salt was always less than its coefficient for distribution between 

solution and the same salt; the numerical value the crystallization coefficient was never greater 


This indicates the absence enrichment the solid phase with during 
from the 


Murin, and Nefedov study the mechanism the attainment equilibrium with 
respect the micro component during the separation the solid phase from the melt, showed that, the melt, 
the solution equilibrium distribution radium process However, the melt 
relatively high temperatures the process much The equilibrium value the crystallization 
radium the recrystallization excess barium nitrate constant composition was attained four 
hours and one hour The present investigation had the object verifying these 
havior for another micro component, namely, the radioactive lead 


study the distribution the radioactive lead RaD between solution and crystals chlor- 
ide and barium nitrate temperatures was made Polesitsky, who the following values for the 


the second case the phase wes micro component, even 0°, and the crystallization 
was less unity, 


during crystallization normal characteristic the phenomenon, then fcr the distribution ThB 
between melt and crystals barium chloride the coefficient should than equal unity, 
and for the distribution Th3 melt and crystals barium nitrate the crystallization coefficient st.ould 
considerably less than unity, were interested also verifying, for system, time foz the 
equilibrium the distribution the micra component between the melt and crystals 
phous determined the crystallization ThB for the binary systems 


The which equilibrium with respect the micro component was established was 
for the system 


EXPERIMENTAL 
Recrystallized, carefully dried chloride, nitrate, and sodium nitrate were used the 
The temperature the melts measured with thermocouple platinum and which 
was graduated without its pocket against the which the various salts The 
were out porcelain The melt was with quartz 


The radioactive lead was prepared the usual way collecting the deposit produced 
negatively platinum plate, The deposit from thoron was then removed from the plate 
obtained was evaporated the which the was performed, The Inactive lead 
was added adsorption the crucible walls and during the experiment, 


The experimental procedure for the determination the crystallization ThB did not differ 
from that which used for similar determinations radium The only difference was that, instead 
the special pipets that used previously for taking samples, this work.samples the initial melt were 
taken with simple glass (diameter mm) and test samples the final melt were takea with tubes end 
were drawn out Two duplicate test samples were takea each occasion, 


The cooled samples were extracted from the tubes and dissolved Lead nitrate 
mg) was added each solution, and was then precipitated hydrogen sulfide weakly solution, 


the next day the lead sulfide was filtered off onto small piece retentive filter paper, which was laid 


aluminum having perforated The dish was placed special test tube having wide Mat which 
was previously greased that the dish made close contact with the test The test tube was provided with side 
which was attached water pump. The precipitates were dried drying cupboard and 
activities were thea measured with The the activity measurements was 


Determination the Crystallization Coefficient for the Distribution between the Melt and 
simple system having cutectic point 497° and 37.3 mole barium the curve 
quite satisfactory with the reported data, 


determined the amount passing the solld phase measuring the activity the melt before 
and the separation various amounts separation solid phase from the saturated 
melt was out the gradual lowering the temperature the original melt the crystallization 
ture the previously selected final The final was the same all experiments (40 mole 
barium chloride also derived from barium 


The crystallization coefficient was 
BLE 


into the solid 


and are the percentages micro 
and macro componert, respectively, passing 
the solid phase, and 
are the percentages micro and com- 
ponent remaining the The results 
the experiments the the 
between the melt and 
are given Table 


will from these results that the crystallization constant within 
variation the amount solid was found, expected, that the crystallization 


ThB this less than unity, that this case ensichment the solid phase micro 
ponent 


Nitrate Crystals the Binary and NaNO, and curve that 
for the binary system had eutectic point 296° and 11.6 mole 


which close agreement results Harkins and Clark (296° and 11.0 mole and with 


the determination the ThB system used two methods for the de- 
the amount ThB passing Into solid phase, the one hand the activity the 
before and the separation the solid phase, and the other hand the activity the 
phase the latter case, after the separation the barlum nitrate ptecipitate, the whole the was 
Grawn off The was washed fiom the with and activity was 
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3.9 2.0 0.77 
7.3 6.4 0.87 
0.80 
9.1 0.81 
11.5 0.76 
| 


was determined the the activity the whole residue and the the 


the activity desorbed from the crucible walls during the with acid solution was 
taken Into account, 


that this system the crystallization should very small, the 
silbe amount barium nitrate about was separated into the solid phase, The absolute amount 
nitrate which passed into the solid phase was about The the final melt was 16.8 mole 
and the which its crystallization was 320°, The results the are given 
Table 


TABLE 


calculated from 
the activity the 
precipitate 


from the activ- 


ity the 


according melt (%) according pre- 


(%) 


TABLE 


Amount 
separating into the separating into 


minutes 
minutes 
minutes 
hour 
minutes 
lhour minutes 


seen from Table our experimental results show that not greatly entrained the 
barium nitrate crystals, the absolute value the crystallization coefficient, can say only 
that probably considerably than unity, for, the inean values the crystallization coefficient ob- 
tained two different ways are identical, the the values obtained each series experiments, even 
not are dealing here solely with probable that this system, which 
made entirely nitrates, partial decomposition lead nitrate occurs and adsorption decompo- 
sition products the surface crystals, verify this determined the crystal- 
for the distribution between the and barium nitrate another 


between the melt and barium and obtained agreeing 


Three were canied out this system, chese experiments, 33%, $2%, and 67% the total 
amount barium were separated solid phase, The were out all cases, even 
when 67% the was Into the solid phase, ThB the crystals could de- 
tected, These results confirm our supposition that the crystallization the solid phase from the melt, there 
will coprecipitation all ThB with barium nitrate crystals, the crystallization 
ThB wiil small this case, that, with the accuracy with which can the the 
and final melts, shall not the entrainment the phase, Moreover, these results 


erature the experiment, 


the Rate Attainment Equilibrium for the between Melt and Crystals 


Barium determine the rate attainment with respect the micro component 


the distribution between melt and crystals barium chloride, carried out the 
given amount barium chloride (finely ground and passed through cambric sieve) constant 
composition (40 mole constant temperature for various intervals The time 
lization was varied from minutes, The amount ThB passing the solid phase was determined from 

the difference the activity the melt, before and after the recrystallization the solid phase it, The results 
the experiments are given Table 


can seen from Table the time recrystallization was increased, the value the crystallization 
coefficient approached more and more clorely its equilibrium value, within the limits experimental error, 
the was attained already after one hour. These results are accord with our previous results 
the attainment equilibrium the distribution radium between melt and crystals barium nitrate this 
case also, the value the crystallization coefficient radium was attained one hour 


SUMMARY 


The for the distribution between salt melt and barium chloride crystals 


was shown that the crystallization for the distribution salt melt and 
crystals Much less than 


was established that the distribution the radioactive lead salt melts and 
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ROLE DISSOCIATIONAL ACTIVATION THE SINTERING 
OXIDES ELEMENTS VARIABLE VALENCY 


Leonov 


known that the sintering during the firing refractories affected 


EXPERIMENTAL 


Copper carbonate, carbonate, and oxalate were converted into the 
calcination 600° one hour, The oxides were compressed into under 
pressure The length the sample was before and after the experiment, and 
linear was The samples were heated hermetically closed furnace, Evacuation was 
out means rotary Some the were carried out argon, 


The sintering was out 
800° and the Ume being one 
The results are Fig. which the 
oxygen (log which the firing carried out 
plotted abscissa. The oxygen pressure was 
are values the the samples 


shrinkage cupric oxide diminution the pressure oxygen the furnace 
oxygen pressure, the shrinkage diminishes 


the phase equal the pressure cupric calde, The both higher 


explain the observed effect oxygea pressure the sintering cupric oxide the occurence 
dissociational activation, The concept activation bared the view that the dissociation 

association substance the pass Cuough activated transition state, this state the 
molecules have higher cate diffusion and chemical activity than molecules the stable state, 
vity, and (B) represent stable molecules, and the curve represents the the 
diffusion and chemical activity molecules the state, 


The greater the number changes undergone each molecule 
substance unit time, the vigorously will chemical and physical processes take place this substance 
(chemical reactions, crystallization, sintering). The kinetics such processes, therefore, depend the degree 
the substance, which can calculated from the free energy formation the compound, deter- 
mined measuring the dissociation pressure the oxide, The degree dissoctation oxide can 
change temperature change the pressure the gas phase, 


The effect the degree cupric oxide can ascertained with the aid 


which (43) the the AB, [A] are the concentrations the dissociation pro- 


Increase the concentration of, example, adding extra this the system thea 

constant, (A) will diminish and will addition one the products will lower 

cuptic the oxygen the lowered, thea, with the mass-action law, the 
degree dissociation cupric will Under these conditions the rate diffusion and 
oxide should Increase, and such increase was our experiments, When the oxygen pressure 

the gas phase falls below the equilibrium reduced cuprous oxide and the 


activation falls sharply, the cxide being very low (about mm) 


800° 


will obvious that cach cupric oxide molecule will undergo the greatest number acts dissociadon 


unit when the pressure oxygen the gas phase equal the pressure the Under 


the rate diffusion and the reactivity oxide molecules are.at and all kinetic 


Experiments the sintering and oxides again showed that the linear shrinkage denen- 
dent the oxygen example, when the oxides were 1000° for one hour 
and the furnace contained alr 760 mm, were 20% for ferric and for manganic 


oxide, reduction the oxygen pressure the furnace Increases the degree dissociation ferric oxide, 
with the result that activation sintering The true manganic oxide, 


Analogous results were obtained and study the effect the gaseous 
medium the tendency chromic oxide sinter, experiments showed the sintering poor 


the experiments are given the table, 


the basis these experiments, and Tresvyatsky suggested that the causc the poor 
chromic oxide oxidizing medium the oxidation the oxide with formation 
chromium fons, When the firing carried gascous medium, oxidation the oxide does 


TABLE 
Effect the Medium the Sintering Pure Chromic Oxide during Firing 
Firing Firing temperature 


1-3 

Firing neutral gas (nitrogen) 


not occur and sintering proceeds According our views, the cause the satisfactory sintering 
chromic nitrogen, compared with oxidizing medium, les the following 
region mm, Under pressure 1-3 inert gas the oxygen pressure will 
about one-hundredth its value oxidizing medium (160 mm),% thatina the 


wiil evident from the that activation plays part the 
must taken Into account the technology the manufacture and 
stannates), 


SUMMARY 


The effect the pressure oxygea the gaseous medium the sintering oxides 


the chemical and physical processes oxides during 


The importance the effect activation the and use prepared from 
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REACTION ALKYL 2-CHLOROVINYL KETONES WITH ETHYL ACETOACETATE 


ketones are capable undergoing great reactions, and aliphatic, 
and heterocyclic compounds can prepared their aid However, reaction ketones with 
compounds containing active methylene group, such ethyl acetoacetate, has not been known 
that which may considered belong, the class ke- 
tones, although differs considerably chemical behavior from simple reacts with 
ethyl sodioacetoacetate solution with formation ethyl This reaction 
thus associated with alcoholysis acetyl was found that the same reaction carried out 
inert medium proceeds complex fashion, and definite results were obtained (2). Attempts have been made 
effect the condensation phenyl ketone with and benzene, 
but again positive results were 


have the reaction, urder conditions, ethyl acctoacetate with 2-chlorovinyl ke- 
tone, The reaction ethyl sodioacetoacetate with 2-chlorovinyl methyl ketone benzene did not give unequivocal 
results; the product obtained was complex mixture forined the result obscure secondary reactions, Negative 
results were obtained also the condensation ethyl with 2-chlorovinyl ketone aqueous 
alkaline medium, and presence caustic potash benzene, The use acid condensing agents 
zinc chloride and acetic was also unsuccessful. positive result was the 
potassium carbonate the only suitable condensing agent found, The mixture, after the usual treatment, 
ethyl This was not the only formed the condensation for substance 
melting 61° was also isolated, and preliminary showed that this formed from the 
creased the use excess Thus, when equimolecular amounts are used the 
and for ten-fold excess The temperature has boiling benzene (five-fold excess 
ethyl acetoacetate) the yleld the salicylic boiling toluene 32%, and bolling xylene 
methyl ketone reacts with ethyl acetoacetate with the product 
(1) reaction the methylene group, shall consider the question (1) formed direct keto- 
Michael condensation with subsequent dehydrohalogenation, This requires special investigation, but 
obvious that initially product type (1) must formed, The ketovinylation product (J) able 
undergo further particularly note that the hydrogen the central carbon atom, being 
under the influence three carbonyl highly that the entry second group greatly 
facilitated, The importance for the result the reaction excess ethyl acetoacetate now becomes 
able; this excess naturally reduce the possibility the second ketovinylation and the formation reaction pro- 
greater complexity. The cause the lack success the condensation chlorovinyl ketone with 
also clear; the monoketovinylation product ethyl sodioacetoacetate 
will readily occur, and can followed second reaction, 


Under sultable reaction conditions the product can also undergo cyclization; and our case 
cyclization fact, found occur, can occur various ways, and these must consider three formation 


129 


regards the fast compound cannot assert that not formed the reaction, since the by- products the 
reaction included amounts substances whose structures were not 


main attention, however, was given the ester, which was the main reaction 
Product and was obtained, under conditions, yields The choice between the two 
for this and was made the basis the following data. aqueous solution the 
gave color with chloride, which characteristic for salicylic acid derivatives; 

derivatives not give this Hydrolysis the substance gave crystalline acid that corresponded 
properties acid and could decarboxylated Final proof the structure the 
condensation product 4-methylsalicylic (11) was provided its methylation with dimethyl followed 
oxidation the methylation product, which was not the pure The only reaction product ob- 
was acid, the formation which excludes the 


Hence, the cyclization the proceeds such way that the the keto- 
vinyl residue reacts with the methyl the group. Attempts were made detect the presence the second 
any appreciable The reaction that have preparative method, inasmuch 
all the methods for the preparation acids based the carbonation m-alkyl- 
phenols (4, related reaction: However, the source the required coal tar, and 
satisfactory synthetic methods these, particularly the higher homologs, are known, therefore at- 
tempted extend our reaction the the higher homologs the acids, and ob- 
tained modest, but positive The higher alkyl ketones, the ethyl, propyl, and 
ketones, were found react witn acetoacetate under the conditions accordance with the same scheme, 
the corresponding esters being formed; the yields the however, were low (about 20%). The 
reaction evidently more complex, but this case also the substituted salicylic ester was without great 


Special attention was again pald question the structure the for there were 


was found that only one the was formed, and attempts detect the second were not 
The structures the products were proved the product the condensation 
ketone with ethyl which was taken and decarboxylation gave 


having the properties m-propylphenol, and with dimethy! followed oxidation gave 
acid sole This that the course the reaction higher 
ketones the same that 2-chlorovinyl methyl ketone, 


The 4-alkylsalicylic esters obtained are oily that can preserved without change for long 
The corresponding acids were prepared hydrolysis with aqueous these are readily crystallizing 


(yields 60-90%). decarboxylation the acids, which proceeds smoothly pyrolysis, high yields were 
the corresponding 


view the ready accessibility the starting materials, the proposed method for the 


undoubtedly interest, spite the low yields obtained the stage the synthesis, 


EXPERIMENTAL 


ground potassium carbonate, and 100 absolute toluene was prepared three-necked flask fitted with 
dropping funnel, and reflux and was boiled while being vigorously stirred, solution (0.2 mole) 
methyl ketone 100 absolute was added the constantly heated mixture 


over period eight hours, and the mixture was then heated further for about ene hour and left overnight. The 


cipitate was filtered off and washed carcfully with benzene, and benzene and were then distilled from the 
combined filtrates mm, and acetoacetate (about 100 was distilled off The residue was 
and wide fraction boiling mm) was collected; this was and yield- 


forms white precipitate the phenoxide with caustic soda, 


complete, 209 water was added, and the toluene layer was separated and washed with two 
portions The extracts were with three portions ether, and the ether extracts 
combined with the toluene solution, The was dried over magnesium sulfate and The ether 
and toluene were distilled off mm, and the residue, distilled mm, 
below mm) was rejected, and the residue was with Fraction Two this com- 
bined fraction gave substance b.p, 129-133°(9 mm), which, when distilled once further, gave (18%) 


gives violet color with aqueous ferric chloride, 


4-Propylsalicylate, Reaction between 286 (2.2 motes) acetoacetate, 29.5 
vinyl ketone, and (0.23 moic) potassium carbonate 250 absolute xylene was carried out 
described above, After described for the preceding experiment, distillation fraction 
hours, end was then poured into acid, The mixtwe was with and the 
dried sodium sulfate, The ether distilled off, and the residue was distilled under 


sure, fraction mm) being collected, Redistillation ylelded 7.7 ethyl 


Reaction 164 (1.26 moles) ethyl acetoacetate, 18.5 (0.12 mole) 
isobutyl ketone, and (0,22 mole) potassium carbonate 150 absolute xylene was 
out described the treatment described for the preparation ethyl distil- 


Ethyl 4-isobutylsalicylate colorless stable gives violet cclor with alcoholic ferric 


8.4 (0.15 caustic 200 water was boiled until all traces disappeared (about two 
The solution was cooled and extracted with ether, and was passed through the aqueous layer remove traces 
ether, The aqueous layer was carefully acidified with hydrochloric The precipitate was filtered off, 
washed with cold water, and dried Recrystallization from water gave (90%) colorless 
For 4-methylsalicylic acid the literature gives 


4-Methylsalicylic acid readily soluble alcohol and ether; soluble hot water, and 
only slightly soluble cold gives violet color with aqueous solution ferric 


Acid, This acid was prepared similar way the hydrolysis 1.94 
Recrystallization from water gave 1.16 (70%) colorless m.p. For 
salicylic acid the literature gives 


acid readily soluble alcohol and ether; very difficultly soluble cold water, 
more readily hot water. gives violet color with solution 


Acid, This acid was prepared similar way the hydrolysis ethyl 


Found 66.76; 66.67; 6.94; 7.02 


acid soluble alcohol and ether, and sparingly hot water, gives 


87°. 


Found 68.12; 7.47 


acid readily soluble alcohol and insoluble cold water, and sparingly 
soluble hot gives violet color with aqueous chloride, 


metal bath, molten substance began froth, and occurred, m-cresol distilled 


Its benzole ester was prepared the way: scales, aqueous The 
literature (15) give 


This was prepared from 2.6 acid, Redistillation gave 


ester was prepared the usual way heating the substance with 


132 


Calculated 8.86 


41.69, The literature gives for 117-118°(12 mm). 


Found 79.15; 79.20; 8.82; 


Its ester was prepared the usual Recrystallization from aqueous alcohol gave light- 
yellow plates, m.p. For the literature gives 


acid and mole) sulfate was shaken for minutes with solution 2.5 caustic soda 


The mixture was heated the boil, further caustic soda was added, and boiling was con- 
for four hours, The cooled mixture was acidified, and the precipitate was filtered off, washed with water, 
dissolved small amount potassium carbonate solution, and, order remove any original 4-methyl- 
salicylic treated with small amounts until there coloration, The 
filtered solution was acidified, and the acid that were filtered off and 
oxidation without further The was out heating the substance 
*with excess potassium permanganate water the boil for hours. The excess 
was the addition alcohol, and the mixture was filtered, The fiitrate was acidified and extracted 
with ether, The ether extract was extracted with caustic Air was blown through the alkaline 
remove ether, The solution was then acidified, and the crystals acid that separated 


were filtered from water colorless crystals, m.p. For methoxyterephthalic acid 


mole) sulfate was for minutes with solution 0.5 caustic soda water. The 
mixture was heated the boil, 10% caustic was added, and boiling was continued for six hours, 


the treatment described for the preceding experiment crystalline from 


give color with ferric solution, 


Acid, The oxidation the acid (0.64 was out described for 
Experiment 12, Recrystallization from water gave acid, 291°. admixture with the sub- 
stance Experiment there was depression melting 


SUMMARY 


ate inert the corresponding 4-alkylsalicylic esters were obtained, The possible mechanism the re- 
action 


The structure the resulting compounds was methylating the methyl homologs 
then oxidizing the products methoxyterephthalic 


The 4-alkylsalicylic esters were with aqueous the acids, and these were 
then decarboxylated with formation the m-alkylphenols good 
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REACTION 2-CHLOROVINYL KETONES WITH ANTHRACENE 


Investigation the ketovinylation reaction has shown that, like acid anhydrides, ketones 
condense with aromatic compounds presence Friedel-Crafts catalysts; this way substituted styryl 
ketones may the other hand, keytones readily the 
reaction with dienes (cyclopentadiene, aliphatic dienes, was interest, therefore, 
determine which these two processes would occur the reaction between ketone and 
anthracene since well known that the anthracene molecule combines within the properties 
aromatic compound and diene system, was found that, benzene solution room temperature, 
methyl ketone does not react with anthracene: even after only the substances 
could from the reaction mixture, five-hour toluene also did not give pusitive 


Very different was found when the reaction was out presence equimolecular 
amount stannic chloride catalyst, new substance was then the reaction mixture, and 
showed that this was formed the addition one molecule methyl ketone one 
molecule The compound group, the presence which was 
the formation the and the azine. Oxidation the adduct 
acetone with potassium gave anthraquinone: this indicates that the meso carbon atoms 
anthracene that are concerned the condensation with ketone, that 
the side nuclel oxidized the corresponding acids 


2 

its mobile meso hydrogen atom, the double bond methyl ketone, diene syn- 
occurs with formaticn might thought 
that should preferred, since numerous examples are known the addition aromatic 
carbons ketones presence Friedel-Crafts However, the course our 
the adduct, found necessary reject this formula and accept formula was found, 
fact, that the absorption our substance (Fig. close form that the adduct 


formed anthracene with anhydride (Fig, 2), the values being almost identical 265 and 


273 These absorption curves are close form that 9,10-dihydroanthracene, and are quite different 


can, however, advance also purely chemical arguments Thus, under the action 
caustic alkali the adduct formed anthracene with ketone eliminates hydrogen and 


gives unsaturated ketone, differing from the known the 
formation which would expected the formula the adduct (1). 


The absorption curves were determined with Dianov-Klokov the Laboratory for 


University, 


Hence, there was two and for structure the adduct, anthracene adds, 


The condensation ketones with 
anthracene was found general, The 
reaction was carried out also propyl, pentyl, and 
2-chlorovinyl ketones, these with 
anthracene presence stannic chloride medium 
absolute gave the corresponding adducts 


Fig. absorption spectrum the adduct 
formed methyl ketone with 
anthracene (in 


Fig. absorption spectrum the 
formed maleic anhycride with anthracene (ia 


must emphasized that the diene condensation ketones with anthracene will 
and then, very reacily only the presence stannic although probable that other Friedel- 
Crafts catalysts could used our interesting that, when 2-chlorovinyl phenyl ketone was 
with anthracene boiling xylene with passage chloride (as recommended Barnett for the 


Like the methyl homolog, the other adducts alkyl 2-chlorovinyl ketones with smoothly 
wereobtained, These were found crystalline 


substances, with the exception which was obtained 
viscous 


interesting that, under these conditions, the adduct formed 2-chlorovinyl ketone with 
anthracene hydrogen chloride slowly, the result the reaction being mixture the original 
substance and unsaturated ketone, whick difficult separate, With the object isolating the pure un- 
saturated ketone, was boiled for two hours 
solution, The the medium then the elimination hydrogen chloride, 
but was found the ciethylamine reacted with some the product addition the double bond, and 


the final product was mixture (26, and 11- 


He 


Treatment the adduct formed methyl with alkali yielded 
probable that here again the unsaturated ketone formed the first 
stage, and this then readily combines with alcohol the double 


EXPERIMENTAL 


chloride (19 was added over 
200 absolute benzene; The addition the first few caused the reaction mixture 
turn brown, The whole the anthracene gracually dissolved, and fine precipitate the complex formed, When the 
whole the stannic chloride had added, the mixturé was stirred for further five hours and decomposed 
adding dilute hydrochloric acid while cooling the reaction flask with water, The benzene layer was separated, 
washed several times with water, thea washed with sodium carbonate solution, and then again with water, The solut- 
was dried over was off under reduced pressure, and the residue was 
recrystallized from acetic Yield 17.8 149. 


The substance forms plates, soluble hot acetic acid, acetone, Whea 


The was medium glacial acetic acid and was from the 
same forms orange crystals, 278°. 


benzene, The yield was After recrystallization, acid, and then absolute acetone, 


tesidue remaining after removal was pressed out plate, The yield was After 


rectystallization, first from acetic acid, and then from acetone, melted 


forms soluble acetic acid, benzene, acetone, and ether, When heated about 200°, 


ethanoanthracene, This tubstance was prepared similarly from 
benzene, The yield was 6%). After recrystallization from acetic acid and from acetone 
melted 


forms crystals, soluble acetic acid, and 


boiled, and stream hydrogen chloride was through for ten The anthracene was 
filtered off, and the was evaporated heating under reduced pressure mm), the 
acetic acid yielded (16.8%) adduct, mixture melting point test with 


shakea vigorously for ten hours, The solution was thea and evaporated under reduced pressure, The solid 


tesidue was recrystallized from acetone; yield (76.9%); m.p. 


The substance forms soluble ether, acetone, and 


The substance forms colorless soluble ether, benzene, and acetone, 


_ether, The residue after removal ether was oil, which was dried under reduced pressure 

mm) 80° presence phosphoric oxide, Yield (96% 1.5900, 


Found 87.11; 7.30 


was added diethylamine, and the mixture was refluxed 


for two hours and then set aside for one day room temperature, The excess diethylamine was then distilled off, 
100-150 hydrochloric acid was added the and the resulting was ether 
(the aqueous layer was kept), The ether extract washed several times with hydrochloric acid then with 
(the washings added the acid solution), After being dried over sodium sulfate, the ether 


layer was distilled, and 0,77 m.p, 162-163° after 
from dry acetone, 


‘The solution was extracted several Umes with ether, and then 10% caustic soda was 
added until white precipitate separated, precipitate was rapidly filtered off, with water, and 


The forms powder, readily soluble alcohol, ether, 
acetone, petroleum 


Its was prepared methanol and from the same solvent: -yellow needles, 


Found 9.39; 9.54 


0.6 Caustic soda, and ethanol was shaken room temperature 
for three hours, precipitate chloride formed, The reaction was into water, 
The white precipitate that was filtered off and washed the with several successive portions 
water, The was 0.3 After recrystallization from acetone melted 


SUMMARY 
ketones react with anthracene with the scheme the diene synthesis, 
shown for the first that stangic catalyst for the diene-synthesis reaction, 


The formed this reaction are reactive 
substances and can used starting materials for the synthesis various 9,10-ethanoanthracene derivatives, 
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Formula substance. 


DERIVATIVES UNSATURATED PHOSPHONIC ACIDS 


COMMUNICATION 10, DIESTERS 2-ALKOXY- AND AND 
AND 2-PHENOXY-VINYL ACIDS 


the action 2-alkoxy- and thiols the presence pyridine, and 
the action 2-alkoxy- and 2-phenoxy-vinylphosphonic dichlorides sodium mercaptides, 


phonodithioate; other were unable isolate the substance the pure since decomposed 
during vacuum the second method, which has been extensively used Arbuzov 
were prepare the esters 2-cthoxy 2-butoxy-, and 2-phenoxy-vinylphosphono- 
acids, These compounds are slightly yellow which can under 


They are soluble the usual organic solvents, but Table gives the 


the esters obtained, 


prepared diesters 2-alkoxy- and acids method analogous 
the method, These are thick yellowish They are readily soiuble organic solvents, 
but are Propertics esters are given Table 


TABLE 


TABLE 


Formula substance 


EXPERIMENTAL 


for reaction method and added absolute the mixture was cooled while 
volume ether was added with When was complete, the was pource off and 


over calcined sodium sulfate, The ether was distilled off, and fractionation the gave 


Found 12.75; 12.77 


whole the thiol had been added, few pieccs sodium were introduced into the flask the reaction mix- 
ture was set aside overnight. the next day the mixture was heated for two hours 20° water bath and 
the pieces sodium were The mixture was and solution 11.85 
phosphonic dichloride ether was When was complete, the ether layer was poured off, 
the precipitate was washed twice with ether, and filtrate was dried over sodium sulfate and vacuum-frac- 


phonic was added with and cooling sodium mercaptide prepared absolute ether 


Found 11.34; 11.41 


were added 150 dry benzene, and the resulting mixture was and cooled 


dropping funnel over period one When the whole the acid chloride had been added the mixture 
was set aside overnight. the next day the precipitate hydrochloride was filtered off. The fil- 
was treated with sodium and dried with sodium Benzene was distilled off, 
and crude crystalline product was Recrystallization from petroleum ether gave (€0%) 
pure product, 


absolute ether contained The resulting mercaptide was left overnight. the 
next day dichloride was added with When reaction was complete 

the ether layer was poured off. The filtrate over calcined sodium sulfate and The 


10.76 


absolute ether contained flask fitted with reflux condenser, and dropping funnel, 
With cooling and slow solution 9.5 equal volume ether was added, 
the next day the mixture was heated one hour water bath, and the sodium 


formed 10.2 was added from dropping When addition 
the acid chloride was complete, the mixture was set aside overnight and then heated for two hours, 
The was filtered off, and the was dried over calcined sodium sulfate, After removal 
ether the residue was vacuum and yielded 8.4 substance b.p. 

1734, 


Found 37.46; 37.21; 6.41; 6.29 


- 


pated from 2.3 sodium and 300 absolute When the whole the acid 
chloride had been the reaction mixture was set aside overnight. the next day the mixture was 
water bath ether layer was poured off. The filtrate dried over sulfate. The 


dichlot ice was added over two The reaction mixture 
was then set aside the next day the mixture was warmed, and the ether layer was poured off 


and vacuum-fractionated. The yield pure product was 8.6 and had mm); 1.5662; 
1060. 


phenoxyvinylphosphonothioic absolute ether was added with and cooling 
sodium prepared from 2.3 sodium and 9.5 ethanethiol 250 absolute ether. 
When the whole the acid chloride had been added, the reaction mixture was set the 
next day the mixture was warmed for two hours, and the ether layer was poured and 


sodium the diethyl esters the corresponding 2-alkoxy-and 
acids were 


were synthesized the reaction sodium ethylmercaptide with the 
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UNSATURATED PHOSPHONIC ACIDS 


COMMUNICATION 11, DIESTERS ACIDS 


prepared diesters acids reaction acid with alcohols 
presence pyridine benzene medium, following the method Milobendzsky and Sakhnovsky 


this method prepared the dimethyl, dipropyl, diisopropyl, diallyl, 
diheptyl, and esters 2-(2-methoxyethoxy)-, 2-(2-ethoxyethoxy)-, 
phonic acids are colorless that can readily distilled under pressure, They are soluble many 
organic and some are soluble water, Tables give the constants the esters have synthesized, 


Formula substance 


134(1) 


—CH,OCH;), 


TABLE 


171 (1) 1.4620 


175 (1) 


Formula substance 


(2) 1,0812 


180 (1) 1,0917 


78. 


TABLE 
Formula substance Yield (%) 


EXPERIMENTAL 


100 dry benzene, 8.5 absolute methanol, and pyridine was prepared fitted with 


reflux condenser, and dropping With stirring and cooling, 
dichloride was added the next day pyridine hydrochloride was filtered off, and the filtrate was washed 
with sodium carbonate solution and dried over sodium Vacuum fractionation yielded 8.5 substance 


Found 14.56; 14.60 
The the esters was similar that 2-(2-methoxyethoxy)vinylphosphonate, 


Found 12.97; 13.00 


dichloride (12 was added with mixture 100 dry benzene, 8.6 


and 6.6 absolute alcohol, The product amounting 12.9 (88%), had 143°(1 mm); 


absolute alcohol and pyridine, The product, amounting (77%), had b.p, 134°(2 mm); 


Calculated 


1.4562; 0.9845. 


Found 9.48; 9.32 
Calculated 9.50 


Esters 

i 


‘ 
! 


The product, amounting 12.6 had b.p. mm); 1.4492; 1.0159, 


Found $2.10; $1.83; 7.86; 


and 110 benzene, The product (17 had mm); 1.4546; 
Found 61.64; 61.79; 10.52; 10.53; 7.86; 7.67; 


1.4602; 1.1279, 


Found 9.57; 9.67 


Found 49.55; 49.42; 8.68; 8.90 


2-(2-Butoxyethoxy)vinylphosphonic Esters 


Found 47.41; 47.61; 8.41; 8.62 


dichloride was added with and cooling mixture 4.8 absolute 


1.4519; 


ethoxy)vinylphosphonic dichloride (10 was added cooled mixture 4.6 absolute propyl alcohol, 


pyridine, and 100 dry benzene, The product, amounting 9.5 (83%), had min); 1.4529; 


Found 54.48; $4.68; 9.72; 9.74; 10.58; 10,35 


ethoxy)vinylphosphonic dichloride (12 was added mixture absolute butyl alcohol and 


and The product, amounting 14.2 (83%), had 172°(2 mm); 1.4512; 
1.0002, 


t 


and 120 dry benzene. The product, amounting 8.2 (72%), had 152°(1 mm); 1.4680; 


The product, amounting 12.7 (85%), had mm); 1.4550; 
0.9794, 


dichloride (13.1 was added mixture 11.8 absolute heptyl alcohol, 
pyridine, and dry benzene, The product, amounting 18.6 (89%), had b.p. mm); 


0.9644, 


ethanol, and 100 dry benzene, The product, amounting 16.5 had 193°(2 mm); 


Pound $2.00; $1.77; 9.32; 8.77; 8.72 


SUMMARY 


have been prepared and characterized, 
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DERIVATIVES UNSATURATED PHOSPHONIC ACIDS 


When dialkylamines react with dichlorides, 2-(2- 
acids are almost quantitative yield, 


have prepared and characterized the bisdimethylamides, bisdiethylamides, bisdipropylamides, 
amides, and dipiperidides 2-(2-methoxyethoxy)-, 2-(2-ethoxyethoxy)-, and 
acids, These substances are liquids which can readily distilled under reduced pressure, They are 


solvents, and some them are soluble also water, All bisdialkylamides 
acids are stable 


Their constants are given 


min) 


: CH,-CH, 


with stirrer and condenser and cooled with ice and salt, The solution was while 15.8 2-(2-methoxy- 
dichloride was added. the next day, aficr the mixture had been for two hours 
30° water bath, hydrochloride was filtered off, and the filtrate was treated with 10% sodium 


The other bisdialkylamides were prepared under conditions those above, 


mixture petroleum ether and benzene, The product, amounting had b.p. mm); 
1.4765; 


Found 10.60; 10.32 


amine yielded 8.5 (65%) substance having 160°(1 mm); 1.4733; 0.9932, 


Calculated % 3 N 6.93 


Found 9.47; 9.53 


Dimethylamine was added ice-cooled mixture petroleum ether and this mixture, 10.65 
2-(2- dichloride was The product, 8.2 (72%), had b.p. 143° 


Found 11.20; 10.59 


Found 8.96; 9.13 


was added ice-cooled mixture petroleum ether and benzene, and then, gradually 


and with dichloride was The product, amounting 


SUMMARY 
Twelve acids have been synthesized and 
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Several methods have been proposed years for the and, 
result, compounds this type containing one, two, and three chlorine atoms their molecules have become 
teadily accessible (1-3, 11, only alkoxybromotitaniums dialkoxydibromotitaniums 
obtained form double compounds with alcohols: These compounds prepared two 
the present authors with Nogina the action bromine orthotitanates, 


few papers and patents have been devoted the preparation and study (4-8, 12, 
was found that are formed the thermal decomposition orthotitanates 
(4-6, the decomposition orthotitanate, the products, from 
polymer, include alcohol and according one investigation and butyl alcohol and butene, 


method since the reaction long heating high and not 


Another for the preparation compounds containing the polytitanoxane chain the action water 
alkyl (6-8, 17) chat linear polymers are formed the action water 
orthotitanate long the molar ratio the water and ester taken for reaction not greater than 
the same papers stated that with such proportions and ester the polymers formed have medium degree 


polymerization from the titanium the polymer) that from the 


The the fact that these substances are usually 
highly which decompose when under pressure (2-3 mm). The purification these 
compounds methods difficult the readiness with which they undergo hydrolysis, 
Molecular weight these substances not usually yield unequivocal results, since 
are solution and the degree association depends the concentration, 
these compounds that each repeating unit the chain, which contains one atom, multifunctional, 


fact that makes difficult establish the these compounds, 


only titanium atoms the polytitanoxane chain, since these compounds can more readily 
titanoxane (12, and have been descrited, 
titanoxane was prepared both the thesmal decomposition and the action water this 


This compound was not purified any way; its composition was established merely analysis for 


the thermal decomposition allyl orthotitanate, residue was obtained which roughly corresponded 


analysis the experimentally determined weight greatly from the 
calculated value 


organopolytitanoxanes halogen have been described, 


established analysis for carbon, hydrogen, and The determination the molecular weight this 
fairly benzene solution the method gave value close the calculated 


(8}. 


the present paper describe the conversion into other 


The resulting octabutoxy- and octahexyloxy -trititanoxanes were found viscous When 
were made distil them 2-5 butyl and hexyl orthotitanates were obtained, was shown 
that equimolecular amounts and acetyl chloride react together with formation 
and acetate, with the equation also 


When reacted with two molecular proportions acetyl 


all the prepared, only compounds ethoxy groups were found solids, 
the being viscous The the these compounds were not Whea 
bexaalkoxydichlorotitanoxanes were the obtained, 


the proportion reactants, different accordance with the equations: 

This reaction, like that alkyl octhoutanate and titanium can carried 


formed between the and piperidine and 2), 
These double compounds are readily recrystallization, 


EXPERIMENTAL 


All experiments were out under conditions that precluded access 
were carefully dried, 


absolute The reaction mixture was then heated the when most the precipitate that had 
formed was dissolved, The hot solution was filtered from the sinall amount The filuate was 


have given brief description the preparation this compound and some properties 


- 


cooled and yielded 14.6 precipitate, which 75% yield, the basis the amount water taken 
for reaction, The the non-crystallized product was closely accord with that calculated for 


The product was tecrystallized from the least possible amount ml) alcohol and again 
analyzed, 


The substance melts sealed capillary over wide temperature 78-85°). Careful evaporation 


the liquor gave litde under these conditions, therefore, polymers 
differing polymerization are formed, 


butyl alcohol was heated for The alcohols present were then distilled off. More butyl alcohol 
was added, and the was repeated, when was found that pure butyl alcohol came The alcohol 
was distilled off under reduced pressure, The residual viscous liquid was dissolved petroleum ether, and the 
solution filtered, Attempts crystallize the from this solution were not successful, and the solvent 
was distilled off, the residue being freed from volatile substances heating 90° under 


Found $0.63; 50,80; 9.74; 9.70; 9.60; 19.13; 19.04; 


When (19 was heated bath butyl orthotitanate distilled off 
(the was 149-150° residual pressure 2-3 mm), the amount collected being 


Solid remained behind the distilling Mask. redistilled, the orthotitanate boiled 167- 


The procedure was the same the preceding experiment, 


When 21.1 was heated water bath 250-260°, hexyl distilled 
off (the temperature the vapor residual pressure 2.5 mm), the collected being 10.7 
After the orthotitanate boiled 199° mm), had 


petroleum The reaction was heated for two hours and from suspended matter, 
Solvent and acetate was distilled from the The solid product was very readily soluble petroleum ether, 
Attempts recrystallize from this solvent with cooling 70° were not successful. The product was freed from 


the substance over wide temperature range, 


Found 32,24; 32,24; 6.64; 26.79; 26,73 


The procedure was the preceding experiment, 


| 


The product was recrystallized from ether and filtered off through funnel cooled with mixture 
acetone and dry ice, The residue the fiker was dissolved new portion ether, and solvent was 
then removed completely under reduced presture, 


Found 14.19; 14.20 
Calculated 13.74 


When the product was vacuum-distilled, some (1.83 came 145- 146 mm). 


remained behind the distilling Kedistillation the distillate 


The procedure was the preceding experiments, 


When the product was distilled, substance boiling came over, Solid polymer 
mm); 


Found $5.16; 55.20; 10.14; 10.10; 12.02; 11.80 


soluticn 1.84 (0.005 mole) freshly distilled titanium 
mixture equal volumes beazene and petroleum The reaction mixture was cooled 
for long time, and precipitate finally formed (2,29 Le, was recrystallized from benzene and dried 
dry alr, When sealed capillary, the substance melted with decomposition over the 


' 


orthotitanate ether, the resulting mixture being cooled for one day, The precipitate that then 
the mother liquor, The substance was recrystallized from mixture benzene and ether, 


7 


When heated sealed capillary, the substance melted oves extended range, 


benzene was then the resulting mixture, when formed, The was 
tet aside overnight, and the precipitate then filtered off, washed with petroleum ether, and dried (6,13 
was recrystallized from benzene, 


Compound formed with Piperidine The procedure 


piperidine, and 3.67 (0.01 mole) titanium tetrabromide the least possible volume mixture benzene 


and petroleum ether (75%) the double compound, The substance was recrystallized from mixture 


SUMMARY 


and were prepared, 


Treaunent with acetyl chloride compounds formula: 


and decomposed when heated under reduced 
with formation the and polymers, 


piperidine, crystalline compounds having the foliowing were 
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SOME DERIVATIVES 1-HYDROXYALKYLPHOSPHONIC ACIDS 


1951 described method for the synthesis some derivatives acids 
general 


The used were; p-tolualdehyde, 2-furaldehyde, and 
attempt extend this reaction ketones was not was found that pyrophosphorous esters not react 
with acetone, 


the paper describe the organophosphorus compounds this the reaction 


ether) room temperature, the finally heated bring reaction These de- 

rivatives acids can mixed esters, Le, dialkyl 


This method synthesis became readily accessible when Abramov discovered simple method 
preparing esters acids, Whereas the first method was limited the preparation 
compounds this type from aldehydes and way that all the radicals the ester groupings were necessarily 
the second method ketones can used reactants and the radicals the ester groupings can the 
same 


prepared our esters hydrogen phosphite and carbonyl compound, 
namely, acetone, 2-butanone, chlorides used diethyl, dipropyl, and 


Table gives the formulas, physical consiants, and yields mixed phosphorous esters have 


The compounds listed Table are mobile liquids having feeble odor acid 
derivatives, They are soluble water and solvents, 


Since dialkyl phosphites contain one phosphorus stom attached ester 
they readily undergo isomerization and rearrangement under the compounds (Arbuzov 
action) with formation compounds having two quinquevalent phosphorus atoms, for example 


761 


CH,CH 


constants and yrelds, are given Table 


TABLE 


B.p. 
inmm 
(0.5) 
109-110 
(1.5) 
(1) 
(1) 


solvents, 


1.4376 1.0925 
1.4395 


The substances prepared this rearrangement reaction, together with 


(1) 


(2) 


[Found 
90.84 


The ssomerization and rearrangement products the mixed phosphorous esters are colorless mobile 
They have either odor, only very feeble ethereal odor, They are soluble water and 


63.1 


50.49 


52.25 


48.12 


two phosphorus atoms, for example; 


The formulas, constants,and compounds this way are Table 


The organophosphorus compounds Table are colorless having odors characteristic 


‘ 


compounds, are soluble water, but readily soluble and other organic 


mm) Found (%) 
CH,CH 141.5-143(1) 1.4370 1.1295 70.05] 81.00 
‘ 
TABLE 


‘ 


EXPERIMENTAL 


ethylamine Reaction proceeded with slight evolution heat, and triethylamine 
chloride When the whole the actd chloride had been added, the flask containing the reaction mixture 
was heated glycerol bath The mixture was cooled, and the precipitate triethylamine 
hydrochloride was filtered off and washed with The weight dry salt was 12.3 (93.4%), and the weight 
reaction product was Two distillations the crude product from Arbuzov yielded main fraction 


Found 19.79; 19.75 


water, but readily soluble alcohol and gasoline. 


phosphonate, diethylamine, and 16.3 The procedure was similar that 
the preceding Distillation the crude product yielded 24.5 (78.12%) substance having b.p. 


Found 20.74; 20.62 


gasoline solution, Two fractionations the reaction product from yielded main fraction 


Found 19.06; 19.18 


carried out under the conditions above, The first distillation the crude product ylelded the 


Residue 


phosphonate, 16.5 and 7.9 triethylamine, Fractional distillation the 
product the following fractions: 


Fraction 128-135°(1 mm); 20.4g 
Residue 


1.0345; found calculated for 90,83, 


lation the product yielded the following 


Residue 1.5 


(Table 


phosphite was introduced into round-bottomed flask fitted with thermometer, and 
dropping funnel, The ester was heated and ethyl bromoacetate was The temperature the 
reaction mixture rose rapidly The ethyl bromide that separated the course the reaction was collected 
receiver, The reaction flask was heated for one hour bath 140-145°, and its contents were then distilled, 


calculated for 81.15. 


‘ 

! 
! 


This substance colorless liquid having fechle ethereal odor, readily soluble water 
and organic 


bromide began The temperature the reaction mixture was taised and maintained that 

level for minutes, Distillation yielded main fraction, amounting 3.9 having b.p. 


This substance colorless, almost odorless, mobile soluble water and organic solvents, 


and was sealed tube and heated for four hours 
When the tube was cooled, was observed that the volume had diminished The 
contents were transferred and fractionated, The main fraction, amounting 6.3 (81.0%) 


diethyl phosphite and ethyl iodide was heated sealed tube 


This substance odorless mobile readily soluble water and solvents, 


Addition Sulfur Dialky! Phosphites (Table 


phosphite and propyl bromide was heated sealed tube 150-155° for six 
Distillation from yielded the following 


b.p. 92-137° (1-2 mm); 
Fraction 140-142°(0.5 mm); 


phosphite, 1.06 sulfur powder, and benzene was prepared fitted with 
The reaction mixture was heated for some time the boiling point The solvent was 
then removed, and the residue was The main fraction, 6.9 had 


Found 18.89; 18.85; 9.48; 9.68 


This substance colorless mobile having fecble sulfur-compound odor. readily soluble 
solvents, but sparingly soluble 


mixed phosphorous 0.97 sulfur, and benzene. Distillation the crude yielded 8.3 
(75.66%) having b.p. min); 1.1166; found 87.96; calculated fos 
88.12, 


Found 17.53; 17.52 


compound colorless mobile liquid having sulfur-eompound odor, very sparingly soluble 
water, but readily soluble solvents, 


The temperature rose The reaction Mask was glycerol bath After some time the whole 


the sulfur went into solution, The solvent was distilled off, and the reaction product was when 
yielded the 


Fraction 


was heated for time, the benzene vas distilled off, and the residue was vacuum-fractionated, The following 
were obtained, 


Fraction 95-155° (2-1 mm); 1.4g 

Residue 


The yield Fraction was 


had 1.4598; found 96.92; calculated for 
97,21, 


This substance colorless mobile liquid having sulfur-compound soluble water, and very 
readily soluble alcohol, benzene, and other organic 


1-(d phosphite and 0.86 sulfur; was cartied out benzene Distil- 
the product yielded main fraction, amounting 7.1 having mm); 


SUMMARY 


amine, mixed phosphorous esters were obtained, namely, phosphites 
formula; 


these substances, the sulfur and the action halogen compounds, two series sub- 
stances having the following formulas were 


and their physical constants were determined, 
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ADDITION REACTIONS 


COMMUNICATION REACTION VINYLIDENE FLUORIDE WITH SULFUR CHLORIDES 
AND WITH ALKANESULFENYL 


the preceding communication the products the addition sulfur chlorides were 


described, the present the results study the reaction vinylidene with sulfur 
and with chlorides, 


The reaction between sulfur dichloride and vinylidene Muoride was out medium dry carbon 
tetrachloride rotating autoclave, From the reaction mixture tucceeded 
disulfide (1) 15-20% The fraction coming the disulfide contained several sub- 
stances that were able liberate iodine from acidified and add vigorously 
hexene, but did not succeed any individual substances frora this 


The reaction between fluoride and sulfur more simple fashion. Thus, 
when the reactants were heated medium dry carbon tetrachloride for 3-4 rotating steel 
65-70% yield (calculated the amount vinylidene that 


(1) 
addition the disulfide, the mixture contained probably mixture poly- 


isolated: 


order prove the structure disulfide, was treated with 


$-CH,CF,C1 


istic chlorides, Thus, treatment with cyclohexene 2-chlorocyclohexyl 


sulfides 


and treatment with ethereal solution diazomethane yielded sulfide: 


When solution the chloride was treated with the sulfen- 
amide was readily 


Reaction chloride with phenylmagnesium bromide yielded 2-chloro- 
phenyl 


from the reactions between vinylidene and sulfur chlorides, out 
reactions between vinylidene and various alkanesulfenyl chlorides, The reaction was generally carried 


out the reactants mediumof dry carbon tetrachloride autoclave; resulted the 
formation the corresponding 


‘ CH,CF,Ct 


and sulfide experiment showed that the compound cannot 
obtained the direct reaction vinylidene with sulfur 


spite the almost complete absence about structures the sulfides the mechanism 
their formation and the direction the addition being determined the marked polarity the starting sub- 

with thiols should result the formation the sulfide that was obtained also re- 

action vinylidene with chloride; 


showed, however, that reacts with and 


ively: 


770 


Formula 


The bromine atom found very greatly stabilized the 


has been observed several times previously (2). 


The direction the addition sulfur chlorides vinylidene was proved conclusively the formation 
amalgamated aluminum moist ether; 


was found quite stable; colorless mobile having the un- 
pleasant that characteristic thiols, The formation stable compound could scarcely expected 
addition the opposite direction, since not single compound known which two atoms and 

thiol group are found the same carbon 


Refractive index 


1.4500 


1.494 


1.448 


1.4370 


1.4340 
1.4650 
1.469 
1,540 


disulfide, this reaction was and resinous products were formed, 


- 

1.169 

(30) 


The structures our products are thercfore beyond doubt, The constants these compounds are given 


EXPERIMENTAL 


Dry carbon tetrachloride (30 and sulfur dichloride (10 
idene was The autoclave was set aside for one day room temperature, The solvent was 
off, and the was fraction 63-65° mm) was cotlected (20% 
was clear unpleasant odor, and 1.531; 1.4500; found 46.01; calculated for 


prepared 100 steel The autoclave was cooled, and vinylidene was 
The autoclave was then heated for 4-6 hoars with constant rotation, After removal unchanged 
and solvent distillation, the residue was 


Fraction was disulfide colorless very mobile liquid unpleasant odor; 1.533; 
1.4500 


The residue remaining after the removal the disulfide distil- 
lation was repeatedly fractionated, fraction boiling mm) was collected; clear 
liquid unpleasant odor: 1.588; found 54.07; calculated for 54.48. 


disulfide (12 was introduced 
round-bottomed flask provided with calcium chloride tube and tube for the passage stream 
chlorine was until the increase weight Reaction was accompanied the evolution 
much heat, The solution acquired deep orange color, The mixture was fractionated through 


Found active 21.98; 42.35; 22.66; 19.61 


ether was into separating funnel, and excess aqueous potassium was added small 
portions, The ether solution was separated, washed with thiosulfate solution colorless, and dried with sodium 
The ether was distilled off, and the residue was distilled under reduced pressure, Two distillations yielded 


was added slowly with shaking excess cyclohexene, The color the sulfenyl chloride disappeared immediately, 
and much heat was evolved, The excess cyclohexene was distilled off, and the was 
After the distillation the point the was mm); had 1.324; 1,487; 
found calculated for 54.17, 


chloride was slowly added excess ethereal diazomethane, The excess was 


off, the residue was The product, which was obtained 50% yicld, boiled 57-59° (25 min). 


Found 33.86; 22.09; 17.90 


and dry was prepared ina fitted with dropping funnel and 
diethylamine hydrochloride was filtered off, ether was distilled off, and the residue was distilled 
product, obtained 65% yield after the second distillation, boiled and had 1.169; 
1.437; found 45. calculated for 46.10, 


Magnesium (1.8 and (one were introduced into 
Mask fitted with dropping funnel, and reflux solution bromobenzene 
ether was added gradually from the dropping the whole the bromobenzene had been added, the 
teaction mixture was heated for minutes, Then, with cooling and solution 2-chloro- 
chloride dry ether was added, The reaction was poured into water, and the 
ether layer was separated and with magnesium Ether was distilled off, and the was 
ated reduced pressure, The second gave liquid having sharp unpleasant 


Found 17.20; 18.60; 15.34 


vinylidene fluoride was The autoclave was heated 65-70° for cight hours 
with constant rotation, Unchanged vinylidene off, and the residue was distilled under reduced 
colorless b.p. 35°(30 mm), 1.216; 1.4276; found 33.34; calculated for 


was heated 60° for ten hours, Unchanged olefin and solvent were distilled off, and the residue was 
distilled, The second distillation gave slightly yellowish, liquid having fecble unpleasant 
was obtained 35% and had 1.4237; 1.4650; found 37.86; calculated for 


37.87, 


and vinylidene fluoride was prepared autoclave, The autoclave was 
heated 100° for hours, Unchanged olefin and solvent were distilled off, and the residue was 
The third distillation gave substance 93°(5 mm) 157% yield; colorless readily mobile having 


\ 


autoclave was heated for five After removal unchanged and solvent 
lation, the residue was The third distillation gave boiling mm) 
very mobile colorless liquid having very unpleasant odor; had 1.526; 1.4200; found 37. 69; 


Found 30.81; 32.25; 14.42 


weighed amount and some potash were introduced 
round-bottomed flask fitted with reflux The mixture was heated for minutes water 
bath, and was then for chloride the Volhatd 


Found 30.90 
Calculated 


ethanethiol was prepared Mask fitted with and dropping funnel, 2-Bromo-1-chloto-1,1-di- 
(12 was then added slowly. The reaction mixture was for two hours water bath, The 
cipitated sodium chloride was then filtered off, and the residue was distilled reduced second 
the boiling point the product was 67-68° (32 mm); 


was prepared with condenset and dropping funnel. 2-Bromo-1-chloro-1,1- 
was then added The reaction miature was heated for one hour water bath, and was 
then into water, The precipitated was separated, washed with sodium bicarbonate solution and then water, 
and was coloriess liquid boiling 123°(14 mm) after the second 


Found 12.43; 14.69; 32.02 


amalgamated aluminuin moist ether, Vigorous was observed, The was allowed stand 
room temperature for two Aluminum hydroxide was then filtered off, and the reaction mixture war distil- 
62-64°(4 mm); The substance was very mobile colorless liquid having 
sharp unpleasant odor thiols, gave positive test the thiol The calculated the 
amount that reacted, 70%, had 1.344; 1.405; found 24.16; calculated for 


Found 27.20; 28.55; 24.10 


SUMMARY 


sulfides, and polysulfides containing the group were obtained, 


with thiols, 


May 20, 1954 
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The dilithium compound was prepared the same medium the metallization 


the disposition the dicther 


COMPLEX NATURE DIMETAL COMPOUNDS PHENAZINE 


have established previously that phenazine readily forms compounds with alkali metals when 
methoxyethane used solvent (1). presence this solvent effecting the direct addition 
sodium phenazine, and obtained the dilithium phenazine the metallization 
phenazine with that time the products were not the individual state and were not 
analyzed; structure, products the addition two metal atoms the nitrogen atoms— Le, 


(alkyl halides, ethylene oxide, view recent results relating the complex nature dimetal 


unsaturated systems the arose the Investigation the composition and structure the dimetal 
compounds 


sodium phenazine that ensures the absence admixture fine particles metal the metal compound 


phenazine with the phenazine for their contents metal and 


phenazine showed that coordinated was present two molecules the sodium compound, and 
six molecules the lithium compound, 


follows from the fact that the compounds phenazine conduct electricity 
that these compounds are fonized, with the dimetal compounds anthracene and other unsaturated 
systems (2) must supposed that only one the metal atoms the state, whereas the other 


the heterocycle covalency, The structure the disodium compound can then represented formula 


For the structure the dilithtum compound two variants (IV) are possible, the difference 


which 


Since the metal fon has the greater the more probable structure for the di- 
lithium compound phenazine (IV), which the metal saturated, 


connection with the establishment the complex nature the dimetal compounds phenazine prepared 
composition the sodium phenazine which they obtained ether medium the action the di- 
mination the metal content that the product was the compound formed 9,10-disodio-9,10- 
dihydrophenazine with molecule 


The did experiments, although was essential repeating their work, 
found that, when only slight excess the disodium derivative N-(diphenylmethylene)aniline used, the 
metal contents the products vary greatly from one experiment another; results are obtained only 
when large excess this reagent Under these conditions, substance containing sodium and 
61-62% phenazine whereas, for molecular compound with phenazine 
such and thought they had obtained, the sodium content should and the phenazine 
content 


The and phenazine contents our phenazine disodium compound which, 
analogy with the complex compounds, may assigned the following structure 


All were out nitrogen, The metal compounds phenazine were pre- 
pared two-legged tubes, 


Complex Compound formed with 1,2-Di- 
methoxyethane 


5,10-Dihydrophenazine (0.6 was dissolved 1,2-dimethoxyethane, and the resulting solution 
ethereal solution two equivalents was added, The brown precipitate that separated 
filtered off through special funnel washed with 1,2-dimethoxyethane, and dried constant 
The complex was then covered with layer ether, and solution methanol was added, 
Water added, and the metal content the layer was determined, Solvent was distilled from the 
ethereal layer, and the residue was dried constant weight vacuum desiccator, The difference between the 
weight the complex and the sum the phenazine (obtained the form 
and was equal the weight the coordinately bound 1,2-dimethoxyethane, 


The following results were obtained for the conductance the dilithium 1,2-di- 


methoxyethane 


1,2-dimethoxyethane for hours, The brick-red precipitate was filtered off, washed with 
ethane, dried constant weight, and analyzed 


The following results were obtained for the the disodium compound phenazine 


methoxyethane: volume 160 liters, specific conductance molar conductance 


Complex Com ound formed with 


The solution the disodium derivative aniline was filtered, and 


solution 0.6 phenazine ether was added, The resulting precipitate was filtered off, washed 
ether, dried constant weight, and analyzed described above. 


16.0; 15.9; 62.20; 61.30 


SUMMARY 


Dimetal compounds phenazine prepared medium 1,2-dimethoxyethane are complex compounds, 


The disodium compound contains molecules and the dilithium compound contains six 
molecules 


solution, compounds phenazine conduct electricity and have 


these compounds, one alkali-metal atom forms part complex cation, and the other covalently 
the negatively charged phenazine molecule. 


The disodium compound phenazine prepared ether the action the disodium derivative 


complex compound, each molecule which contains one molecule 
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CATALYTIC HYDROGENATION DOUBLY UNSATURATED 
HAVING CONJUGATED SYSTEM DOUBLE BONDS 


PLATINUM, NICKEL, AND PALLADIUM 


The present work forms continuation our Investigations the laws goveming the addition catalytical- 
activated hydrocarbon conjugated diene hydrocarbon presence platinum, palladium, and nickel. 
which groups are attached the first and fourth carbon atoms the conjugated Hydrogen added 
mainly the the conjugated The content 2,5-dimethyl-3-hexene the hydrocarbon 
formed was 13%, 6%, for hydrogen over platinum, palladium, nickel, respectively. 


the hydrogenation isoprene diene hydrocarbon which there group the second 
atom the conjugated system the character the hydrogen, while not greatly different the case 
platinum, greatly changed the case nickel and the contents the product 
1,4-addition are for platinum, 417% for palladium, and 40% for 


The present was undertaken with the object elucidating the effect two methyl groups the second 
and third atoms the conjugated system, the hydrocarbon examined The 
catalytic hydrogenation this hydrocarbon has studied Lebedev (3) and Dupont According 


mixture hydrocarbons the following composition 


2,3-Dimethyl-2-butene 
2,3-Dimethylbutane 


The authors did not individual hydrocarbons from the hydrogenation product, but denved their inform- 
ation from kinetic curves obtained after removal unchanged diene, 


Dupont studied the 2,3-dimethyl-1,3-butadiene presence Raney nickel, and analyzed 
the hydrogenation products the method, The contents and 2,3-di- 
the hydrogenation products were 63% and respectively. 


the present work have investigated the catalytic presence 


platinum black, palladium black, and Raney The the hydrogenation products 


determined the method employed the previous investigations bitsocrotyl and isoprene, namely, 
tion the reaction mixture through highly columns and investigation the composition the 
(by determinations refractive index, and bromine numbers), The use the same method 


investigation for different dicnes presence different catalysts makes the results comparable and makes possible 


establish the effect the structures the and the identity the catalyst the 
addition hydrogen, 


Our study the hydrogenation shows that, the case the hydiogenation 
and addition proceeds all poss.ble directions, The content 
product the reaction mixture mole for hydrogenation over platinum and mole for 


hydrogenation over over platinum all such cases studied Lebedev and 
dition one molecular proportion hydrogen results the formation not only but the fully 
hydrogenated product, some the diene, therefore, remaining unchanged, 


Compatison the results for 2,3-dimethyl-1,3-butadiene and isoprene shows that the difference the compo- 
sitions the reaction mixtures inappreciable platinum used catalyst, but the change much 
when nickel used, the propurtion 1,4-addition product being lower the hydrogenation 
products than the products, 


EXPERIMENTAL 


dehydration pinacol, which was synthesized method, modified Getling and Zhdanova The de- 


hydration pinacol was carried out method which treated with phosphoric acetic 
anhydride; this method gives higher yield the diene any other method reported, The synthesized diene had 
the following constants: 69°(742 mm); 0.7266; found 29.70, MRp for 


Procedure and Investigation the Hydrogenation Products. The hydrogenation 
was out room temperature and under atmospheric hydrogenation which 


was shaken the rate 300 double shakes per The amount hydrogea adsorbed was measured 180 


buret having graduations. Readings for the the hydrogenation curve were taken every 
seconds, The platinum and palladium were prepared method (7), and Raney nickel was pre- 
pared (8). The solvent was 96% 


the experiments the composition the products the one molecular hydrogen 
the diene, reaction was allowed proceed until the hydrogen calculated for the given weight diene 
had been through azeotropic mixture the hydiogenation products and 
alcohol, from which the alcohol was removed washes with saturated calcium chloride solution, The hydrocarbon 
mixture was then distilled over remove the unchanged diene present when the hydrogenation was 

carried out over platinum, the mixture hydrocarbons was refluxed with maleic for one hour. The hydro- 
obtained were identified determining the boiling points, densities, refractive indices, and bromine numbers 


the fractions The calculation the the various hydrocarbons formed the hydrogenation process 
was out the basis data from the curves and the properties the fractions, 
Hydrogenation Presence Platinum Black, Table give the con- 

under which two the hydrogenation 2,3-dimethyl-1,3-butadiene were out with the 


detennining the curves, 


Amourt 


TABLE 


Amount 
alcohol 


black, 


780 


The hydrogenation curve, which given shows that platinum the 
the curve the not associated with any feature the curve; change the rate hydrogenation 


those obtained 


Fig. Fractionation curve the the 
addition ene molecular proportion hydrogen 
nickel, 


With the object the 
Fig. Curve for the hydrogenation 2,3- 
1,3-butadiene presence palladium carricd out the 50% hydrogenation diene, 

the addition one mole hydrogen one mole 
diene, From the mixture with alcohol, 47.0 
mixture, which was then distilled through 70-plate results the fractionation and the 
the fractions obtained are given Table the fractionation curve given Fig. 


TABLE 
No, 760mm) fraction number olefins(%) 


for 
for Cy, 


1.4162 29.44 29.39 
for 


Residue 


results could not the the bromine number Fraction which consisted 


The constants the arbons that could formed the hydrogenation 


weight 
. 
Total 92.2% 


comparison the the fractions with the data Table shows that Fraction contains 
mainly Fraction mainly 2,3-dimethylbutane, and Fraction mainly 2,3-dimethyl-2- 
butene, probably with some unremoved diene which raises the constants Fraction somewhat, 
pared with those the pure Fractions and intermediate fractions the saturated 
hydrocarbon with with 2,3-dimethyl-1-butene (Fraction and with 2,3-dimethyl-2- 
butene (Fraction The compositions the mixtures were with the aid bromine numbers, 

the basis the data Table the total contents the vatious hydrocarbons the mixture taken for 
ation (after removal unchanged diene) were calculated, The calculation the composition the reaction mix- 
ture before removal diene was based rule, which states that the number moles diene and 
saturated hydrocarbon are equal the point which one molecular proportion has added the 
The results such calculations are given Table 


TABLE 


Literature reference 


1.3904 
(10) 
57.99 1.3750 


TABLE 


TABLE 


Amount 


Amount 
alcohol 


Amourt 
Catalyst 


(°C 754 mm) 


Amount hydrogen 


absorbed calculated 


view the fact that, its last stage, with very low, though constant the 
was not carned out 


TABLE 
Fraction! 
No. 760 mm) 


Amount 
olefins (%) 


$7.1 29.38 
6.2 


10.2 
7.6 


1.4120 


Residue still and losses 


was not found the bromine number, 


The predominating the hydrogenation presence platinum black 
addition hydrogen the the conjugated Our results close those Lebedev, 


Amount 

190 100 


under which two experiments the hydrogenation were carricd out with the object 
the curves, The hydrogenation curves are Fig. 


The hydrogenation curves for catalyst are greatly from those for the platinum catalyst. The 
marked breaks the curves occur the points corresponding the addition one molecular proportion 


dimethyl-1,3-butadiene was out. From the mixture with alcohol, hydrogenation products was 
and were distilled presence hexane 70-plate column. The fractionation curves are given Fig. 

The results the fractionation and the characteristics the fractions obtained are Table 


Fractions and contain mainly Fraction contains mixture 
butene and unchanged diene, Fractioa 2,3-dimethyl-2-butene with little diene impurity, and Fraction 2,3- 
completely hydrogenated product was found. the basis the fractionation carve and 
the data Table approximate calculation was the composition the mixture hydrocarbons obtained 


2,3-Dimethyl-1-butene 26.8 (66.6 mole 


hydrogenation over platinum, presence nickel the main direction the reaction 
hydrogen the 1,2-positions the conjugated 


Hydrogenation Palladium Black, One experiment was 

out for the purpose determining the kinetic The amounts takea were 0.4950 (0.006 mole) diene and 
mole) catalyst. The diene was dissolved ethanol, The hydrogenation was 

out 21° and The amount hydrogen absorbed the hydrogenation the diene was 261 the amount 

required theoretically being 293 The hydrogenation curve, which given close that for the 

1,3-butadiene presence palladium black, 

SUMMARY 


directions, 


the results for the hydrogenation and shows that, 
presence platinum, the relative extents the addition the directions are approximately 
the same for both dienes, whereas presence they ase 


product (25%) than the under similar conditions (40%), 
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There have been only few investigations the Thus, 
Frank. Emmick. and Johnson studied the interconversion the piperylene 600° 
and also the interconversion the isomers the boiling point the They found that 


piperylene, and the beiling point presence todine the equilibrium mixture, obtained after 18-hour treat- 
ment, contains 87% the 


Kennedy and (2) investigated the catalytic piperylene presence and 
aluminisilicates various compositions, They observed that, piperylene undergoes partial 
cracking with formation yield that, some experiments, amounted 
much the These authors consider that the cyclization réaction noncatalytic, 

appeared that this conclusion was not sufficiently well grounded, and therefore decided make more 
detailed study the reaction, have therefore investigated the reactions piperylene various temperatures 
and pressures presence various catalysts, and have tried determine the effect the relative amounts 
cis and trans the original piperylene the yteld the same time have observed 
the and trans-piperylenes under the action the catalyst. From thermodynamic data for 
given Kilpatrick, Beckett, Prosen, Pitzer, snd (3), with the help the equation 


the one hand, the equilibrium constant for the interconversion and trans-piperylenes 
their boiling points, and the other hand, the logarithms the constants for various temper- 
atures, values the thermodynainic potential were available for cyclopentadiene, calculated these 


quantities from the quantities for and cyclopentene neglecting the effect the con- 
the double bonds assuming that 


For the the geometric isomers piperylene took and 36,025 for 


trans-forms respectively, and found that 1.004, corresponding contents 50.01% 
and 49.99% trans-piperylene the mixture. view the fact that, with rise temperature right 


the difference the values for the piperylene dsomers remains almost constant not more 200-300 


cal/mole the equilibrium constant tends the value follows that, almost all temperatures, the 
equilibrium should equal amounts the two forms, and not greatly differing amounts found 
Frank and coworkers, who give the values; 87% trans-form and The temp- 


dependence the logarithm the equilibrium constant for the formation cyclopentadiene shown 
Fig. 


Experimental), whereas the yields 
the catalyzate vary 
greatly with temperature, attaining 
extent conversion into 
study the kinetics the cyclization 


stants, the complete conversion one mole piperylene inte one hour will require 
layer catalyst about and unit cross section; the layer unit length 

the time required will would appear that the the attainment 
increase the time between piperylene and catalyst. However, will seen from the kinetic results 
represented the formation does not depend the time contact between 
piperylene and catalyst. 


Fig. Dependence the formation cyclopentadiene from 
piperylene the reciprocal the space velocity 


follows from the data Table that, contrary Kennedy and assertion (2), the yield cyclo- 
pentadiene dependent the nature the catalyst, that the reaction catalytic one, This particularly 
clear from the results experiments with alumina-manganese oxide catalysts various compositions, Whereas 
the yield cyclopentadiene affected the nature and composition the catalyst, the extent the con- 
version piperylene into cyclopentadiene does not the relative cis-and trans-forms present 
the original piperylene, can seen from the data Table 


>» 


Fig. Dependence the cyclopentadicne Fig. Temperature dependence the degree 
pressure for the catalyst conversion piperylene into 1,4-pentadiene 

one series experiments (Table 7), the responding with the following 

piperylene-containing fraction, which boiled 
the relative amounts cis- and trans- 
piperylenes were determined from refractive index measurements, was found that, the compe- 
sition the original mixture piperylenes, containing 42-50% trans-piperylene was obtained, which 
close accord with the proportion that calculated from thermodynamic data and somewhat 
with the results Frank and The independence the yield cyclopentadiene the composition 
the original mixture geometric and the catalytic the reaction enable 
conclude that the process forming cyclopentadiene adsorbed the catalyst such way that 
the further act transformation both the and the trans-form give states that are equivalent 


energetic and respects, the spatial forms the two tndicates that the molecule 
most adsorbed the 3-4 position, 


186 


The interconversion the two geometric forms possible only when rotation the 3-4 bond can 
removal the high potential occurs result the weakening opening the and 
the attachment the piperylene the catalyst position 


The pressure which the reaction carried out has substantial effect the yield 
ean seen from the curve Fig. (plotted from the data Table 7), comparatively low about 
the yield remains almost unchanged, With increase pressure, however, the yield 
falls sharply. and the same time the amount cracking Increases, 


experiments pressure, benzene, toluene, and o-xylene from the catalysts 


CH, 


whach, result and probably yields the aromatic that found the 
accompanied reactions, polymerization, and cracking. 


EXPERIMENTAL 
Preparation 


prepared from the corresponding nitrates precipitation with 29% ammonia solution, They were washed free from 
nitzate, formed into cylinders, and dried The oxide were reduced, before 


being used the experiments, treatment with hydrogen the catalysis tube with gradual 
600%, and then until water separate, 


Magnesium with mortar, After the mixing, the catalysts were tato cylinders 
dried was ground mechanically into wnall particles and used without 


TABLE 


Expt. Catalyst 
No. 


- 


Sid, 
Zn, SiO, 
Sid, 
aluminosilicate 
Zn,Si0, 
MnO(1:2 
Active charcoal 
Andalusite 


owas 


TABLE 


> No, e 


Active charcoal 22-41.7 
Andalusite 


Temperature 


Space 
velocity 


$00 
500 0.006 
0.4 
0.16 
$50 
600 
600 0.2 
600 
600 
600 
600 
600 
600 
600 
600 
600 
600 
600 
650 


Froducts Contact-catalysis Reactions Piperylene 


fraction 
(up 41.79 


0.6701 
0.6674 14.2 
1.4122] 
0.6718 
0.6640 12.9 
16,0 
0.6630 
0.6693 14.7 


Cyclopent- 
adiene 
tent cata- 


1.3 
8.6 
9.1 
$.3 
2.3 
10.2 
23.0 
10.7 
21.9 
0.6 
9.9 
1.4 
9.7 
6.9 
21.7 
4.6 
32.9 


0.6831 
0.6828 
0.6830 
0.6324 
0.6828 
0.6812 
0.6824 
0.6817 


2.2 
8.1 
2.0 
0.9 
4.1 
13.1 
15.9 
0.2 
0.9 
8.1 
3.6 
128 
1.6 


5.4 
13.0 


1.4331 


Extent 
conversion 

cyclo- 
pentad:ene 


piperylene 
Content 
(%) 


volume) 


67.9 
80.2 
15.4 
84.4 
81.7 
88.2 
85.9 
84,7 


Extent 
cracking 


12.0 
33.0 
13.1 
12.2 


volume 


13.0 
25.0 
24.0 
37.0 


43.7 
32.0 
21.0 


10,0 


54.4 
62.0 


- 


| 
Content 
corrected) 
1.4231 
1.4325 
1.4339 


TABLE 


Expt. No. 


and 

and 

and 

and 


TABLE 


tained 


part 


0.6270 1.3581 
0.6283 
none present 


0.6266 1.3579 


1.6712 

1.6710 1.5092 

1.6707 1.5090 

1.5098 

TABLE 


from the Literature for the Propertles Dibromopentanes 


(12) 


1,2-Dibromopentane $8-60 (10-11) 
65-66 (12) 
TABLE 


1.4310 
1.4330 
1.4344 


Products after the Brominaticn the Head Fractions 41.7°) 


Volume 
ml) 


1.2 


1.3 


60-65°(12 mm) 


di 


1.6772 
1.6781 
1.67°0 


1.5093 


Solid bromo compounds 


84.6 


86.3-86.5 


1.6752 
1.6759 


Liquid Bromo Compounds from the Products the the Head Fractions (B.p. 
the Catalyzates from Experiments 


T ane 


1.6762 


1.5112 


Catalyst Onginal piperylene 
Content 
trans 


Cyclopentaciene 
content cata- 


lyzate 


1.5099 


Apparatus, Experimental Procedure, and Analysis Catalyzates 


1.4332 
1.4330 


Piperylene isolated from 


(m.p. 


116 
116 


116 


Above 


Literature reference 


Determined 


Catalytic Transformations Mixtures cis- and trans-Piperylenes (Space Velocity 0.5 


Content 
trans 


Finely Dispersed and Palladium were prepared from palladous and platinic 
the activated charcoal and commercial aluminosilicate catalyst, the 


Platinum Silica Gel was prepared the calcination 150 sitica gel impregnated with solution 


21.7 


continuous-flow system, The temperature was measured with thermocouple. 
ment, piperylene was passed the reaction zone automatic buret, and the kinctic measurements the 
supply was effected with the aid cylinder about 100 capacity which constructed; this was attached 
the catalysis tube ground The contained spiral heated current supplied from 
stabilized source potential difference. The supply material was determined from the. value the cur- 
rent passing through the For each experiment, 20-80 piperylene was taken, All the experiments, 
except one, were carried out vacuum, The reaction were collected receiver cooled with water 
and serics three traps, two which were mixture dry ice and methanol, aud the third 
nitrogen, The gases condensed the last trap were mainly unsaturated hydrocarbons and methane, 
after the experiment, the catalyzate was analyzed for cyclopentadiene method 


TABLE 


Pressure (mm) Cyclopentadiene Extent 
lyzate 


Dependence the Yield Cyclopentadiene the Time Contact with Catalyst 


Expt. No, Temperature, Supply Rate Degree Rate constant 
(mole/hour) (as fraction) 


600 0.910 0.0099 0.022 
600 0.667 0.0120 0.037 0.000601 
600 0.0107 0.040 
600 0.397 0.052 
600 0.102 0.000500 
600 0.667 0.034 0.000567 
$50 0.0033 0000820 


had been determined, the catalyzates were distilled over sodium sulfate 
through with full return for three the course this treatment the 
diene dimerized The catalyzates from different experiments with given catalyst were united 
fraction and residue containing dimer and other condensation procucts, The 
and the properties the individual fractions are given Table 


Combined head from Experiments No, and 10; and 11; 14, and 25; 20, and 
were brominated acetic acid, The products were washed and and unchanged saturated hydrocarbons 
were then distilled off from water bath, The bromo compounds were cooled and separated Into solid and 
fractions, The solid bromo were fractionally crystallized from petroleum ether and alcohol, and the 
compounds were vacuum- The obtained are given Tables and 


Expt. 
9.6 3.9 36.5 
8.9 4.2 13.8 38.0 
100 4.2 14.1 39.0 
4.3 14.3 43.7 
. 


The properties that pentane and isopentane occurred the part, and 
pentane and among the solid brome compounds, 


with the constants Table indicates that our bromination products are mixtures dibromo- 
pentanes, Hence, the catalytic transformations the formation accompanied 
the formation pentanes and pentenes result the redistribution hydrogen, The effect the relative 
proportions the trans-forms piperylene shown Table each the four experiments took 
fresh portion catalyst (50 ml) and piperylene, which the relative amounts the cis-and 
were varied, The samples piperylene were obtained the through 


column, The experiments were carried out composition the mixture was determined from 
its refractive index, 


Dependence the Yield Cyclopentadiene the Reactions Piperylene 


content the catalyzate was and the catalyzate was then fractionated through plate 


column separate the part boiling The residve was distilled from Favorsky flask, The results obtained 
are given Table 


After unsaturated treatment with acid, the residue from Experiment 
44-160°) was found benzene, tolucne, and 


Aluminosilicate Catalyst (6% Pt) 


order avoid any distortion results reduction activity, before experiments wer commenced the 
sequence oxidation air and reduction hydrogen under regeneration conditions was carried out The 
amount catalyst was the same (100 ml) experiment, and the amount piperylene varied 
different from The the experiments were used for the calculation rate constants 
from equation for the kinetics reaction occurring continuous system the case 
taken being that xrong 


which the constant, the number moles passing the reaction unit time, 


degree conversion, and the length the reaction zone filled with catalyst our case The 


‘experimental conditions the values the constants are given Table 600° and space velocitics 
and the amounts cyclopentadiene were 0.0115 mole, the degrees 
conversion being 0.117 (Fig. 2). The average values the constants were for 


yielded $9,165 cal/mole for the activation since the strong, the activation energy 
true activation 


the Formation Cyciopentadiene 


The only suggestion regarding the mechanism the cyclization piperylene was made quite 
According this, the reaction goes two 


the stage radical and atomic hydrogen are formed, order form idea the 
actual mechanism the reaction take into account the kinetic data the reaction, the 
presence the products and pentenes and the absence the character 


dor 


the reaction, the presence the some experiments) 1,4-pentadiene, and the occurrence 
upper limit for the yields the these data consider that the reaction 
radical mechanisra three stages, the stage the piperylene molecule adsorbed the 3-4 position the 
catalyst surface; freed the third carbon atom with formation radical, which 
the the free valency then passing the fifth carbon 


The secondary radical formed may not but may This results cis-trans conversion, 


The radicals has been observed Voevodsky and (11) ina deuter- 
exchange primary propyl and isobutyl radicals, 


The heat reaction the first stage formation and will made the the 
(40-45 and the the energies bonds formed hydrogen with primary and 
with secondary carbon atom (about will therefore about 45-50 kcal/mole. this basis, the 
tion energy will 55-60 which close accord with the experimental value (about kcal), The 


with activation energy. the Jast (third) nage, radical formed 
the second stage and piperylene occurs without the consumption of. any activation energy; cyclopentadiene, 
and are then formed. probable that some extent directly de- 
hydrogenation the radical, The determining stage the the first, since occurs with the highest 
activation seen from the scheme formation the radical and its the 
this process analogous the into 1,4-pentadiene, that the yield cyclopentadiene 
dynamic Kilpatrick and calculated the 1,4-pentadiene content such equilibrium mix- 
ture for various temperatures and plowed curve for the dependence the yield temperature 


(Fig. 4). the same diagram marked the points corresponding the cyclopentadiene obtained the 
same over various catalysts, 


thus the following scheme for the the transformation products 


SUMMARY 


The effects various catalysts the dehydrocyclization piperylene cyclopentadiene were 
gated, 


was shown that the cyclization 


The activation energy the and the rate constants the reaction 550° and 600° were de- 


was shown that the yield cyclopentadiene does not depend the relative amounts the and 
present the piperylene, but depends the pressure, 
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= 


the greater should its effect, well the length the conjugated 
Chatn always displacement the principal maximum toward the longer waves, 


ABSORPTION SPECTRA AND MOLECULAR STRUCTURE 


COMMUNICATION EFFECT THE CHARACTER THE COLOR DERIVATIVES 


Kharkharov 


Generalization the widely known theoretical concepts and experimental data that have appeared the 
literature the relationship between color and structure organic compounds conclude that the color 
organic compounds depends primarily the presence and centers the 
molecule and the interacting (in particular, the length the conjugated chain). This 
conclusion close accord with the experimental data presented this the effect the character the 


the length the conjugated chain almost constant most compounds, the displacement the 
principal absorption maximum should vary regularly with change the donating 
Properties the substituent, the greater the tendency the vent repel electrons: 


the greater (other things being equal) should its effect and, the other hand, the greater the 
tendency the substituent attract electrons: 


will shown below, 


From the data the table and Fig. the absorption spectra derivatives 
substituent, The for this les the fact that nitrogen, and attracts electrons more strongly 
than carbon does, The cisplacement will from the nucleus 
nitrogen and oxygen, which will result reduction the density the carbon the benzene 
The displacement electrons this direction facilitated also the presence coordinate the nitro 
group with charge the 


Finally, the oxygen the group bound double The this double 
bond with those the benzene ting, and through them with the free the hydrazone 


198 


dehyde 


the carbon atoms particularly the and para positions positive charge will 
which, its turn, will from group, will oppose the displacement 


The second among the studied with respect efiect the aldchyde 


with the presence atom attached carbon double bond, The oxygen strongly 
both the Induction mechanisin (according position the system), 
and also the conjugation mechanism, The the group, unlike the 
the my; sce table and Fig, 1), docs not lower the positive charge the 
bon atoin appreciably, Replacement the aldchyde hydroxyl, when pass 


my; table and 1), quite appreciable neutralization the charge the 
carbon and weakening the propertics the group, 


. 


pheny thydrazone; 9-actidinecarboxaldehyde 

the state, the carboxyl group has mete effect than has 


positive charge the carbon-of the group, The this charge depends the 
the radicals attached the group. The more the effects these 
tadicals, the the positive charge remaining the carbon the group and the weaker 
the dre containing the carbonyl group, 


sce table and shows that the first these has the effects 


1 


Comparison the colors internal salts sulfonic acids solution with those 
acids acid solution showed that the absorption curves are identical, which indicates that both 
cases the sulfo group Both the sulfo and groups contain hetero atoms having higher affinity 
for electrons than carbon these the oxygen bound sulfur coordinate link, 


should place the sulfo and groups the same level the most sub- 


lower effects, however, stand contradiction this conclusion, Closer 
examination removes this contradiction. These groups contain powerful substituents: and 
has the greater effect, its neutralizing effect the positive charge the sulfur 
greater than that the have shown spectrum investigations the sulfo and other groups 
that possible determine whether particular under any given 


The effect can great not only for substituents, but for 


substituents, can seen from the effect the group (AA see The positive charge 


this substituent very high, numerically that the electron (4.80 whereas the charge 
the the group, for example, Only small fraction this Also, unlike the alcehyde 
group, the acts only induction forces, 


the octet the carbonyl oxygen the the carbon-oxygen bond, the 


that its interaction with the ring weaker than that the carbonyl group; this lies the source the 
weak hypsochromic effect the group. 


The experimental that have examined shows that the greatest displacement the principal absorption 
maximum found for that show the with the the conjugated system, 
The groups that only means forces have effect. derivatives, the 
induction forces, which are from the benzene ring the substituent, lead reduction the electron dens- 
ities the atoms the aromatic residue; these forces are opposed conjugation forces arising from the 
interaction the free pair electrons the halogen with the the benzene ring. 


The examples the hypsochromic effects chlorine see table and Fig. ard 


the atom the volume has the more character, 


result the great charge between carbon and chlorine, the effect 
chlorine predominates over conjugative effect. However, for substituted the para postioa 
have Some substituents this sort (amino and hydroxy groups, and derivatives), 
already noted above, have been called The example the halogens shows that this 
maintained only when the conjugative forces are more powerful than the forces, 


stituents: thiol group which the hydrogen has been replaced group. The thiol group has 
shared pair and regarded group: its effect not less than that 
the hydroxy the contrary, the group one the most powerful substituents, 
For example, the dipole moment the nitrile group between those the and aldehyde groups. The be- 


very weak effect. 


The examples that have analyzed show that molecule taken whole, and also sub- 
stituent, should regarded dialectical opposites, unity attractive and forces, 


the group and lodine atom, and most the other bathochromic substituents conjugation forces pre- 
dominate over induction forces, this case have substituent containing Couble bond, which acts bath- 
lengthening the conjugated chain This bathochromic effect readily hides any 


(on account the position the periodic system). 


The methyl group my, see Fig. and table) 


and assists the acridinium nitrogen the electron densities all the atoms the 


like the group: 


are combinations pairs substituents: the amino group and the acetyl group. The amino group 
contains pair and one the most powerful donating groups; more powerful, 
fact, than the thiol group. the other hand, benzoyl and acetyl have marked accepting They 
are however weaker this respect the nitrile group, that the electron- donating properties the benzamido 
and acetamido groups are considerably more marked than those the Correspondingly, there 
displacement the absorption maximum (AX) for and 
(as hydrochlorides) than for the corresponding 


Nevertheless, the residues reduce the electron-donating effect the amino group such extent that 
its bathochromic effect becomes than that the hydroxyl group (AA meet similar phenomenon 


sec table and Fig. 3): 


This compound can the salt the cation containing 


cation, 


The substituent: 


has powerful properties, and the free electron pair strongly that the substituted 
amino group must regarded, like chlorine, substituent, spite its free electron 


600 


Fig. spectra alcoholic hydrogen chloride: bis 
phenylhydrazone 


(AX my; see Fig. and table), the negative effect the induction forces more than overcome conjuga- 


tion forces, and the relation between these two kinds forces that determines the positions these groups 
among bathochromic substituents, 


The identity the the displacement the principal absorption maximum 
aldehyde phenylhydrazone hycrochlorive due the introduction hydroxyl, methoxyl, and group 
indicates that under the conditions measurement the group the unionized state. The difference 
the effects hydrogen and alkyl slight that were unable detect 


All that have said about the above substituents can mp, see 


| | | 
| | 


e - 


TABLE 


Hydrochloride 


a- 


containing Substituent the para-Position the Group 


Name substance 


hydrochloride 


9-Actidinecarboxaldehyde p-formyl- 
hydrochloride 


hydrochloride 


p-sulfamoyl- 


phenylhydrazone 


p-amino- 
dihydrochloride 


hydrochloride 


p-sulfo- 


dihydrochloride 


hydrochloride 


hydrochloride 


hydrazone hydrochloride 


absorption 
maximum 
(mp) 


Displacement 


maximum 
(mp) 


TABLE (continued) 


substance Long- wave Displaceinent 
absorption absorption 
maximum maximum 


(mp) 


hydrochloride 


p-tolyl- 
hydrochloride 


p-benzamido- 
phenylhydrazone 


phenylhydrazone hydrochloride 


p-(p- 
chloride 


The exceptionally high effects these substituents are with the fact that thelr entry 


the dye accompanied considerable lengthening the conjugated and marked 
donating properties, 


Thus, the effects all the that have Investigated can arranged the sequence 
table): 


sequence, which derived from results, accord with the concepts regarding the structures 
and properties organic molecules that have been Soviet chemists. 


Number 


- 


. 


hydrazone hydrochloride has very great Its color. 


November 30, 1954 


EXPERIMENTAL 


The spectrum investigations were out with SF-1 photoelectric spectrophotometer over the range 210-800 


The used was 0.2 alcoholic Effects due were the 
measurements, all the dyes were used the same All the substances were prepared 


der the conditions used previously for the preparation purities 


were checked their nitrogen contents, The results the are 
given Figures and and the table. More detailed information about the compounds discussed this 


SUMMARY 


study the absorption spectra these compounds provides convincing evidence that the color organic 


depends essentially the presence and centers and the 

number interacting (in the length the conjugated chain), The more marked the 

opposing characters the groups atoms Linked through the conjugated chain, the more powerful bathochromic 
effect. the other hand, the greater the power the the phenyl group 

the greater its hypsochromic Increase the length 


the conjugated chain always acts 


determined the 210-800 my, the batho- hypso-chromic effects substituents were 
determined 
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IDENTIFICATION HYOROCARBONS WITH THE AID DISPERSION CURVES 


Dispersion curves determined over wide range wavelengths can used criteria the identification 
organic substances, There have been only few investigations the determination dispersion curves the 
ultra-violet region Systematic measurements over wide range wavelengths were first made 
Anti and (2), who used the compensating prism method, These authors, unfortunately, not give their 
ptimary data, Individual organic substances have been investigated Allsopp (3) and Lowry and Allsopp 
the method, The work Friberg (5) also interest: made dispersion with the 
interferometer the gaseous hydrocarbons methane, ethane, propane, butane, and ethylene. 


EXPERIMENTAL 


The refractive indices the hydrocarbons were over wide range 
the Fresnel parallel beam white light was passed through plate 
having plane parallel sides and the liquid. part the beam passed through the plate, and part 

through the liquid. Along the edge the geometric shadow from the plate, the the two beams was 


observed. The shadow the edge the plate fell the slit spectrograph, and the focal plane the 


The center each dark spot wavelength for which Nis equal odd number half-waves, 
and the bright interval between spots for which whole Integral values 
that quartz. With further requency, the refractive index incteases more rapidly 


than that quarts, and the numbers begin There change the the diffrac- 
tion spots, 


measuring the number diffraction spots can estimate the the refractive indices liquids. 
The refractive index was according the formula: 


diffraction spot, the the thickness the standard quartz 


super-high pressure lamp. the experimental arrangement given The design 


the cell shown Fig. The quartz plate was fixed means trace fish glue the innes 
the quartz window the thickness the plate was 


The thickness the layer liquid between the windows the cell was The cell was fixed front 
the slit the spectrograph special holder, This cell holder was pivoted, that the plate could 


strictly perpendicular the beam the collimator, Adjustment for perpendicularity was carried out the 
method. 


the diffracting edge the block the horizontal slit the light source and 
pendicular the vertical slit the then the diffraction picture (as shown Fig, will take the form 


The dispersion for the standard plate was jointly the Institute Physics the 


Academy Sciences the Ukratnian SSR and the Institute Organic the Acadeiny 
the will published the near future, 


“ne 


i busta 


Fig. Refractometric cell, The the 
standard plate ground and potished plane 
strictly the parallel sides, and 
there are bevels the edges, 


drawn-out oval spots, Above and below Fig, 
the spectrum the are shown, the 
will seen the diffraction picture drawn 

out spectrum due the side phase the 


light source; quartz collimator hexadiene, 
The number the diffraction spot correspond- 

objective; cell with plane windows for liquid under 

quartz-glass plate having parallel 

tion from the value the refractive index obtained 
plane sides; elit the ISP -22 

10) objectives; prism; plate, 


within and the whole curve willbe 


accurate within not less than 1-2 


The substances selected for investigation were saturated hydrocarbons having straight and branched chains, 


Hexane, heptane, octane, 1-heptene, and were obtained 
from the Laboratory the Zelinsky Institute Organic Chemistry the USSR Academy 
Sclences, the Laboratory the same institute, and the 
mixture dipentene and froin the Unsaturated Compounds Laboratory the same Institute, 
2,2,4-trimethylpentene, and methylcyclopentane from the Laboratory the 


same institute, and alloocimene from Arbuzov, all who provided these compounds wish 
press our warmest thanks, 


Experimental Pesul 


The refractive liquids are greatly dependent teinperature; for change 


liquids measured the dispersion cutve two temperatures differing was found that curves 
for temperatures can brought the addition quantity that the same for all 


the Dispersion Formula (2) for Different Aliphatic Hydrocarbons over the Wavelength Range 6500-2500 
Methane 9.638 1.04 1,24 


Cyclopentane 1.2901 6.6782 
Ethylene® 6.906 
$.716 1.49 
1.6057 2.2406] 2.11 
Alloocimene 1.8650 0.5599] 1.3813 


~ 


*The data for the gaseous hydrocarbons methane, ethane, propane, ethylene, and propene are taken from 
paper 


wavelengths, the two dispersion curves can brought into aparallel displacement, other words, 
indices quartz glass our further considerations all values will reduced 20°, 


Fig. Correction curve for 1-octene 


1.8 
1.9 
4.1 
6.5 
1.8 


and give the curves for 


Index. Through all 
values interpolation curves based 
formula the type were drawn; 
the formula has three constants: 


(2) 


being the wave number, and and 
constants, Data for the dispersions 
liquids studied are given Table 


Values with the aid Formula (2). 


enormous number experimental points, 
and the recording these would occupy 
very large space. there are generally 
recognized rules for the recording the 
use two methods, The first 
these give formula type (2) to- 
gether with correction curves, Figures 
octene, and will 
from Fig. formula (2) gives 
close rendering the course the dis- 
curve for over the 
length range and can 
used directly for the calculation vaiues 


Substances for which formula (2) can 


used directly for determining 


Table gives values the hexane calculated from formula (2) and the data Table 


order obtain values for and alloocimene, necessary use formula (2) 
with the addition correction taken from the and Substances for which correction curve 
must used calculating formula (2) are indicated Table the Hence, the aid Table 
and the correction curves, the can compile table refractive indices for the wavelength which 


interested, 


obtained accurate within 


demonstrate that the were high. 


Refractive Indices Hexane 20° 


2.4414 
2.5195 
2.873 
3.078 
3.306 


4.000 


1,8863 
1.8960 
1,8972 


1.9014 


Fig. Correction curve for 


will seen from and that from formula (2) and corrected necessary, 


The second method give values the refractive index for standard wave- 
lengths, the visible region spectrum have the Fraunhofer lines and which are generally 
accepted standards, and these propose add the mercury wavelengths 3131.83, 
2536.519, and are often present the light source, Table shows this method recording 
the dispersion curve, 
the Results, The formula (2) dispersion formula, which was 
deduced the assumption that the dispersing gas having single absorption band frequency and 


previous paper (7) the the molecular refraction with the aid formula 
course, those calculated the present investigation; the calculations were only 


6500 
6400 
6000 
$900 1.3751 
$700 
$400 
$200 1.3778 
$000 
| 


TABLE 


Refractive Indices Hexane for Standard Wavelengths 


line 


1.4254, 
1.4297 


the dispersion the spectrum appreciably 


and alloocimene. The broken line the curve 
ted hyd bons 


- 


between the Constants the and Chemical Structure. Table shows that the the 


for atiphatic methane 1.04, ethane 1.07, propane 1.10, hexane heptane 1,14, 
octane 1.18, 


for having one double bond: ethylene 1.45, propene 1,49, 1-hexene 1.45, 1.40, 
l-octene 1.42, 1.49; 


for having two double bonds: 1,5- dipentene-diprene mixture 
for having two conjugated double bonds: 
for hydrocarbons having three conjugated double bonds: alloocimene 2.69, 


These data show the relation existing between the constant and the chemical the 


for aliphatic hydrocarbons: methane 1,27, ethane 1.94, propane 2.56, hexane 11, heptane 
octane 13, 


for having one double bond: ethylene 0.90, 1-heptene 


from the curves the substances are indicated with the numbers and The continous 
are the measured the dispersion are the extrapolated parts the 


curves, The lower part the diagram shows absorption curves for methane ethylene and and 
alloocimene 


for having two double bonds: 4.7, dipentene-diprene mixture 
for having two conjugated double bonds: 1.5; 


for having conjugated double ailoocimene 1.8, 


Fig. Comparison with experiment results for 1-octene obtained from formula (2) the use constants from 


Table and obtained the same formula (2) the use the value from the paper (10) 
em) 


‘ 


All our values are collated Fig. which gives also the values for methane, ethane, propane, 
butane, and ethylene which calculated from the experimental values obtained 
will seen, the calculated from data agree very well themselves; the 
own results considerably which clearly associated with the fact that 
cases, however, the effective strengths the oscillators are high, 
taken account that for both the strength unity, 


° 
. 


3 


stated above, Friberg could not find aay between the and the constants which 
the calculation ate given Table will scen, they fall into the same series 
values and the have determined for other will obvious that the values 
which the density, cannot the same for gases and liquids, and therefore not consider 
them, 


Fig. gives dispersion cutves, extrapolated formula (2) for hexane, alloocimene, and anthracene 
This figure shows how far our goes and gives idea the closeness the agreement that 


Dispersion Curves with Absorption Spectra, The absorption some hydrocarbons have 
been the Schumann tegion(9, For methane, ethylene, and 1-octene absorption bands were 
detected longer waves than supposed Tabie the for example, curve for 
Table and calculated interpolation formula type (3) with two constants; obtained 


The differences tetween the measured values calculated from are shown Fig. from 
which the magnitude the will that our dispersion curves are more 


bands the ultraviolet region waves than the bands found experimentally 
the cited (9, 


necessary continue the the dispersion curve Into the shorter-wave region the 
the absorpiion bands approched, effect the curve will more more pronounced, 
take tnto account the component the dispersion curve that determined the absorption bands discovered 
the investigations should able fix the positions the distant ultraviolet bands with 
greater accuracy and, with the ciscovery these, move further and into the ultraviolet and, extrapolating 


the dispersion curve, find still more new absorption bands, 
SUMMARY 


curves were for hexane, lieptane, cyclopentane, 


methylcyclopentane, 1,5-hexadiene, mixture and diprene and allcocimene the 
wavelength range 6500-2500 


For all these the single-term formula were calculated, was 
shown that there between and the and positions the bonds present the 


method proposed for the refractive indices the ultraviolet region the 
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COMPARATIVE STUDY THE OXIDATION REACTIONS PECTIC SUBSTANCES, 
CELLULOSE, AND THE STRUCTURAL UNITS THESE SUBSTANCES 


COMMUNICATION OXIDATIVE DEGRADATION SODI 


OXYGEN, SODIUM METAPERIODATE, AND HYDROGEN PEROXIDE 


Pectic substances natural high having chain molecules are found with cellulose 
almost all plant tissues, known that substances can degraded homogencous medium various 
oxidizing agents (chlorine, bromine, acid, peroxide, potasilum permanganate) with formation 
lower molecular this matter has not been systematically, 


have studied the oxidative pectic substances homogencous medium under the action 
molecular oxygen, sodium metaperiodate, and peroxide: the process was quantitatively, wme 
the laws governing were established, and the the oxidative changes the structural units was 
the simplest subject for actd, since this the skelctonof pectic 
substances, their origin may be: prepared alkaline citreous pectin and purified 
from (hexosans, pentosans, and carbohydrates containing groups). 


cular low solubility water, soluble sodium salt was used for 


our quantitative study the sodium polygalacturonate employed methods based the 
viscosity its sols solutions and the groups and carboxyl groups) 
arising during the oxidation. all cases the was studied alkaline solution (pH For this reason, 
phenomena, characteristic polygalacturonic acid heteropolar colloid), were absent, 


Under these conditions, were able the oxtdative degradation sodium polygalacturonate rate 
constants the rate change the the solution, 


- 


studied the degradation sodium ate molecular temperature uses and for 


Oxidative molecular oxygen (alr) was 20°, about about 90°, and The 
20° showed that practically degradation during the period time allowed (two 


the rate constant for the reactlon being and Fig. 1). were changes the contents 
functional groups (Table 2), 


When the temperature 80°, begins rate, With further rise 
the rate degradation rises rapidly, seen from the increase the value the rate constant 
(Table and Fig, 2), the same increase also the functional groups (aldchyde and 


groups) (Table the basis these results determined the temperature for the 


The effect the concentration oxidant (molecular oxygen) the degradation sodium polygalacturonate 
medium was effected its concentration the gas mixture passed the solution, the rate 
passage (5-6 minute) and the passage (two hours) being constant, 


The oxygen concentrations used were 100%, and (argon oxygen), Oxidation was 
out also oxygen concentration that was very close this being attained the introduction 


The degradation rate constants for these 


Rate Constant: (k} for the Degradation are given Table and Fig. 


Oxygen (Alr) and Temperatures The results Table show that, would 

expected, change the concenuation oxidant 

over very Wide range has little effect 

the value the rate constant, the change over 
47.60 reduction the oxidant from 


Fig. Degradation polygalacturoni¢ acid Fig. Effect temperature the rate degradation 


Fig. Effect the oxygen content the gas Fig. Degradation polygatacturonic acid during 
mixture the degradation polygalacturonic acid oxidation hydrogen peroxide various conditions: 


almost zero the inhibitor greatly retards oxidative degradation: the rate constant for the 
100° the degradation sodium can brought about extremely small amounts molecular 
oxygen, result that full accord with Golova and results the effect very small amounts 
oxygen the oxicative cellulose cuprammonium solution 


TABLE 


Conteats Functional and Carboxyl Groups Polygalacturonic Acid after Oxidation for minutes 


Oxidant and oxidation conditions Number CHO groups per 
1000 repeating units 


5.6 


COOH groups per 


1000 units 
811.2 


oxygen 20° 


oxygen 95° 8.4 

oxygen 135° 21.6 

Sodium metaperiodate 20° 12.0 

peroxide 20° 6.4 804.8 


Hydrogen peroxide 20° presence 
catalyst 


Unoxidized material 


11.4 
6.0 


802.4 
800.0 


TABLE 


Rate Constants for the Degradation Sodium Rate Constants for the Sodium 


Oxygen Oxygen petiodate and Peroxide under Various 
the Gas Conditions, 


Oxygen content gas 


Hydrogen peroxide 20° 
~20 8.50 e 
~0.04 1.87 


catalyst 


the basis these may supposed that the primary cause the degradation sodium polygalacturon- 
ate alkaline medium the region 100° not the hydrolysis the glucoside link under the 
the carboxyl group standing C-6, the conversion hydroxyls C-1, C-2, and C-3 into other 
with the result that the glucoside weakened and hydrolysis alkaline 
knowa that such groups may aldchyde and ketone groups, and also carbonic ester 

fact found that practically degradation polygalacturonic acid produced 20° oxygen, this 
being with the absence the formation functional groups, 


With temperature the rate and there accompanying formation new 
functional groups and This seen more clearly from the example the 
C-2 and C-3 the units cellulose and acid with formation two aldchyde groups 


The degradation sodium polygalacturonate sodium was studied medium 
20°, The concentration oxidant was equivalent active oxygen the solution, The results ~rate 
constant for the degradation reaction (Table and and aldehyde contents the oxidation products (Table 


that oxidation metaperiodate results rapid degradation polygalacturonic acid accompanied 


These results confirm that the degradation sodium polygalacturonate, not only sodium but 
also molecular oxygen, results from the oxidation hydroxyls with formation new functional groups (aldehyde 
reduce the stability the glucoside alkaline medium, should noted that the Increase 
the content aldehyde groups during oxidation oxygen sodium 
than the that could occur under these conditions the result the the glucoside links 
the polymer alkaline medium, The same found oxidation hydrogen 


Unlike oxidizing the C-2 and C-3 the structural 
ylelds not only aldehyde, but also ketone Like aldchyde groups, such ketone groups 


16.20 
10.84 
4.60 


The degradation sodium alacturonate peroxide was studied 20° and and also 
degradation depending the conditions. 


EXPERIMENTAL 
from the Skin (Albedo) Citreous Fruits 


Pectin Albedo, The albedo was removed fiom fresh ground, and extracted with 
water 30° for hours. The extract was filtered and poured into twice its volume alcohol. The precipitated 
white mais pectin was filtered off, pressed off, and dissolved little was then with 
alcohol, filtered off, washed with and ether, and cried the 


Acid the Alkaline Pectin, The pectin (10 was dissolved 
with liter NaOH temperature, The temperature was raised slowly 40°, and the 
solution was then filtered and poured slowly into excess The precipitated pectic acid was 


filtered off, washed with alcohol until the reactioa for chloride was washed with and dried 
the air, 


Purification Acid from Peducing and Matters, acid was 
thea filtered off, washed with alcohol until reaction for chloride was negative, washed further with ether, and 
constant weight over oxide desiccator, The acid obtained this 
way was found contain 0.05% groups, methoxyl groups, and 20.04% carboxyl groups. 


acid was equivalent amount NaOH, The slution was filtered through 
No. glass filter and measuring flask; further 0.1 NaOH was added, and the 
the same method, but the amounts acid and alkali taken were 


Determination the Viscosities Solutions Sodium Polygalacturonate Alkaline Medium 


solution the salt prepared indicated above was transferred Ostwald viscometer 
contained thermostat, The solution was this temperature the viscometer for 2-3 minutes, 
and the efflux the solution was then determined, The determination was repeated three times. The time 
efflux was the same way for the 0.05 NaOH, The specific 


and the dme efflux the solvent 


Oxidation Molecular Oxygen, The 0.5% the sodium salt prepared indicated above was 
bottle, The bottle was placed the required temperature and connected,on the one side 
through small bottle contalning the solution gas meter and, the other, When the 
required was attained the solution, the heared gas was paised 5-6 Oxidation was 
continued for hours, the volume gas passed this period being about 


10, 20, 30, 60, 120, and 180 from the commencement oxidation, passage oxygen was 
interrupted and the was pipet bottle having ground-in stopper, The solution 
was cooled rapidly and Ostwald viscometer; its specific viscosity was then determined described 
above. this way oxidation with molecular oxygen was carried out different concentrations the gas mixture: 


concentration the latter solution was weight; other respects the experimental procedure remained 
the 


Oxidation Molecular Oxygen under Pressure, The solution sodium polygalacturonate prepared 


above was portions ampoules, which were sealed and placed 
thermostat 10, 15, 20, 30, 40, 60, 120, and 180 minutes from the commencement oxidation 
(the commencement was taken the moment which temperature 135° was ampoules were 

taken from the thermostat, tapidly cooled water, and opened, The was Ostwald 
viscometer, and viscosity was 


Sodium Ten milliliters 0.5% solution sodium polygalacturonate was 
solution sodium metaperiodate was added, The contents the viscometer were rapidly, and the time 
mixing was taken the time the commencement oxidation, After 10, 15, 20, 30, 60, 120, and 180 
rainutes the commencement, the specific viscosity was determined, Parallel determinations were made 


the solutions before oxidation, volume distilled water the volume 


Oxidation Hydrogen 0.5% solution (100 ml) sodium polygalacturonate was into 
round-bottomed Titted with reflux condenser, and the flask was placed thetmostat the tempera- 
ture, Oxidation was begin when the maximum temperature was attained the After 


15, 20, 30, 40, 60, 120, and 180 minutes from the commencement oxidation, solution was 


minutes, nutes, the sodium salt was cooled with ice water and poured into excess 
voluminous precipitate acid was filtered off, washed with acid, pressed off, and thea 
allowed stand overnight HCl complete demineralization, was then filtered off, washed with 60% 


alcohol until reaction for was negative, thea washed with 96% alcohel and wich ether, and over phos- 
phoric oxide constant 


SUMMARY 


Whea oxygen, sodium and peroxide react with sodium 
oxidative may occur rate that depends both the the oxidant and the oxidanoa 


The cause the degradation polygalacturonate under these conditions the new 
functional groups, which brings about rupture glucoside alkaline medium, condition for 
degradation the use oxidizing agents that act the hydroxyls C-2 and 


The oxidation C-2 and C-3 can effected not only the specific oxidant, sodium 


but molecular oxygen and hydrogen peroxide the region 100°, and also 
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SYNTHESIS SULFUR COMPOUNDS THE AID VINYL ETHERS AND ACETYLENE 


COMMUNICATION GENERAL METHOD FOR THE SYNTHESIS VINYL SULFIDES 


Few simple methods have been reported for the preparation unsaturated sulfur compounds which, 
account the presence reactive double bonds molecules, could used the synthesis new 


substances, now report method oneclass such vinyl sulfides. The 
method based the vinylation thiols applied for the preparation sulfide (1, 


RSH 


RSCH 


which, considerable extent, suppresses the secondary which 1,2-bis (alkylthio) ethane 


attempt the conditions that had established reaction between acetylene and other 
discovered that, depending the structure the thiol, was necessary make changes 
such the process and catalyst concentration and solvents and diluents, 
butane-, and thiols were completely This behavior with the thermal 
stability these compounds The such benzene, toluene, and ethanol and lowering the 
without solvent did not give the desired results, than the 
the temperature 70-90° and diluted the reaction (which contained 
KOH) with water; were then able butyl vinyl sulfide about yield, However, this case the 
best results were obtained the use dioxane, which can dissolve considerable amounts acetylene 
This property dioxane easy create large excess acetylene moles per mole 
during the vinylation, Treatment under these conditions (at 70-90°) butyl 
sulfide yield, The actual yleld sulfide was somewhat higher, since some losses evidently 
occurred necessity washing the reaction products with water remove dioxane, 


Under the same conditions other were prepared yield, vinyl sulfide, 
vinyl sulfide, and the vinyl somewhat lower was obtaincd the 


The method that have proposed which hased the reaction thiols with acetylene 
gases and further development Favorsky and reaction permits us, therefore, synthesize vinyl 
sulfides any this respect the method differs from the patented method vinylating 
Captans with acetylene-nitrogen mixture which gives good yields only for vinyl sulfides, 


This property has already been two collaboration with Tsymbal for the 


. 
‘ 
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TABLE 


Calculated 


43.5 (50) 0.8723 92.89 32.86 60.0 


TABLE 


Comparison Boiling Points alcohols ROH and thiols with those and 
Sulfides Snythesized from them 


with 


TABLE 


C,H,SCH,CH;SC,H, 91 -92.5 (3) 


131-132 (6) 

98.5 (3.5) 
155 (4) 1.4900 0.9600 


and were obtained the vinylation thiols, and No, and were prepared mixture 


and for No, b.p. 69° 


are volatile substances They are water, but tend attract 
from which difficult free them, sulfides are best sealed ampoules from which 
has been displaced dry and these should kept the dark, since, the action Ught particularly 
the oxygen the vinyl sulfides tend polymerize, Table gives the physical the vinyl 
sulfides that have synthesized, the previously described sulfide 


will seen from Table that for the aliphatic sulfides the exaltation molecular refraction not 
great the average which indicates that the between the electrons the double bond and 
the sulfur atom 


the calculation molecular the value the atomic refraction sulfur found 
(8.04) was used 


0.9565 $5.27 55.08 
64.53 
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TABLE 


Synthesis Butyl Sulfide 


Expt. 
No. 


thiol 


6.2 
8.5 


8.0 
25.0 


Experiment 


TABLE 


Amount taken 


Amount 
$3219 
1.6 
1.9 Ethanol 6.0 
Toluene 
Water 8.0 
1,2 100 Water $5.0 
2.4 Dioxane 
3.1 Dioxane 


Temperature 


150 -160 
135-145 
160-170 
100-110 


Reaction 
solvent conditions® 


1.5 
2.0 
3.0 
1,0 
1,0 


Yield reaction 


toducts 


30.0 
62.0 


Benzyl, and Phenyl Vinyl Sulfides RSCH 


Amount taken 


Ain 


Name 
solvent 


(moles per mole 


thiol) 


acetylene 
KOH 


conditions® 


Dioxane 


Dioxane 


Dioxane 


Water 
Butanol 
Dioxane 


135-150 

70-90 
140-150 

70-90 
150-170 

160-180 
160-180 
160-180 
145 -160 
90-110 


Duration 
heating hours 


Yield reaction 


ethane 


alkylthio) 


For the analysis the sulfides and the purity used the cleavage 


823 


Table are made between the points thiols (15-18) and the sulfides synthesized 
from them the ‘hand and the boiling points alcohols and the corresponding vinylethers the other 
Vinyl ethers boil lower than the original alcohols, since the boiling points the latter are abnormally 
high result and not molecular weights, known that association between 


between boiling point and molecular weight 


already stated, the formation sulfides complicated the secondary reaction which 1,2-bis 
(alkylthio) ethanes are formed. These substances can readily sole reaction product, and they may 
prepared direct reaction between thiols and the vinly sulfides the This confirms the tendency 
sulfides undergo reactions which have pointed out Under the same conditions vinyl 
give mixture addition products formed accordance with and contrary 


give the physical the 1,2-bis (alkylthio)- and 1,2-bis (arylthio)-ethanes that have 


EXPERIMENTAL 


The vinyl sulfices were synthesized autoclaves provided with heaters, The thiols were freshly distilled, 
The dioxane that was used the experiments was purified Hess and method and gave 
with pure mercury for the presence the 


Synthesis Butyl Vinyl The different variants for the synthesis butyl vinyl sulfide are 


Experiment mixture 1-butanethiol, 180.0 dioxane, and 13.2 KOH (20 mole-%) was 
prepared autoclave. The reaction mixture was saturated with the cold, for which 
was passed into the autoclave three doses, each followed agitation for 10-15 this way, 
for each mole thiol 3.1 moles was invoduced, which 1.5 moles was the gas phase and 1.6 moles 
the dissolved The temperature was maintained for one hour, and the maximum pressure attained 
Ether (250 ml) was the reaction mixture, and the ether was washed with water (4-5 
The was dried over sodium sulfate (it necessary dry for least one day). 


Ether removed, and vacuum distillation then ylelded the following fractions: 


residue 


The content vinyl sulfide, determined the mercuric method (2,3}, was $8.3 99.1% 


Fraction was 1.2-bis (butylthio) ethane, obtained its constants were close those the 


Found $8.29; 10.79; 10.81; 30.96; 31.12 


than atm (better, 17-18 atm). 


TABLE 
Analytical Results 


31.42.50 $1.37 

70.78 6.01 23.2 


TABLE 


Analytical results 
taken 
CH,OC $4.17 10.04 35.95 


2-Butoxyethanethiol was synthesized the actioa hydrogen sulfide butyl (25). 


The reaction not analyzed since its melting point was identical with that given the literature (see 
Table 3). 


Experiment Table 4), which the 1-butanethiol vinylated was completely converted Into 
mercaptide, not butyl vinyl sulfide and (butylthio) ethane were but dibutyl sulfide, 
mm) and was obtained yield, The salt formed dibutyl sulfide with 


The Conditions for the Other Sulfides are summarized Table physical 
are given and analytical data are given Table 


and sulfides have not been described the sulfide was prepared 


Khomenko 45% yleld with sulfide and 1,2-bis the action 


acetylene aqueous solution The preparation benzyl sulfide (without 
indication the yield) and sulfide (in yicld) the action mixture 
thiols described German Phenyl sulfide has been prepared also the decomposition 
ammonium (9) and the pyrolysis 1,2-bis (phenylthio) ethane (10). 


the open, After minutes the mixture began grow warm, When the had low point, the 
the mixture was maintained not above the ald ice water, When thiols 


This substance 1,2-bis (butylthio) not for does not give pink color when 


| 


were used, the mixture was not and the temperature the next day the reaction mixture was 
fractionated and None the synthesized gave acid Methyl orange after 
addition excess alcoholic chloride, Le., free from the The physical 
constants these bis bis are given Table and the experimental conditions and 


results are given Table 


SUMMARY 


general method based the reaction was developed for the synthesis 
slufides various The the method reaction and excess acetylene, 
diluced inert gas, caustic potash. 


was shown that, even under optimum vinylation conditions, secondary process occurs with formation 
bis (alkylthio)- and bis The latter substances can prepared yield simply mixing 


vinyl sulfides with thiols the open. This reaction indicates the great tendency sulfides undergo 
tadical transformations, 


was shown that the cleavage vinyl sulfides with excess mercuric chloride quantitative and 
can used for the all vinyl 
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butyl alcohol, and 2-diphenylaminoethanol, found that, unlike ethers ethanolamines studies 


the ether (V1) readily formed acetals good yield this way bis 2-di- 
phenylaminocthyl) acetal was prepared: 


AND REACTIONS VINYL ETHERS ETHANOLAMINES 


COMMUNICATION VINYL ETHER 2-DIPHENYLAMINOETHANOL 


Study the properties some vinyl ethers ethanolamines has shown that the vinyl monoethanola- 
are distinguished chemical inertness reactions characteristic for alkyl vinyl ethers, which occur presence 
This behavior associated with the presence their molecules nitrogen and oxygen, 


which are capable onium compounds, and with the presence also bond the type 


group. fact found the ether (IV), unlike the 
ethers (1), and reacts with The effect the presence nitrogen capable forming 
onium compounds still felt, however, aad for the vinyl acetal formation occurs 
more severe conditions and lowes than for unsubstituted alxyl vinyl polymerization all will 


order weaken the effect the basic the amino group, phenyl radical may into 
The presence only one radical already raises reactivity the vinyl ether, Thus, the vinyl ether 
(V), unlike the ethers (1), and readily undergoes several 
determine the effect the introduction two phenyl radicals the group the vinyl ether 2-aminoethanol 
The present paper devoted the synthesis the vinyl ether and the investigation its 


The was prepared the the corresponding amino alcohol: 


the vinylation that reaction between and acetylene gives 


good the vinyl ether (65 both presence potash and presence the potassium derivative 


the amino alcohol, chemical properties the resulting vinyl ether was shown that 
slow 


synthesis the corresponding ether: 


and the amino alcohol. Hydolysis 
Heating and vigorous agitation accelerate the reaction, but when heat applied accompanied 


study the addition the vinyl ether (V1), the alcohols taken were methanol, 


and The presence these two substances the products 
gether with the isolated dialkyl acetal (X) and the acetal proves that these mix- 
acetals are the given case the reaction evidently follows: 


The polymetization the vinyl ether was carried out order estimate its 
tendency undergo this change. succeeded effecting polymerization both the presence catalysts 
(concentrated hydrochloric acid and ferric chloride), and also the presence free catalysts 
Under conditions, however, the yield polymer and the degree 
were low. Products close molecular the dimer were obtained, 


The behavior the reactions acetal formation and polymerization indicate the vinyl ether 2-diphenyl- 
aminoethanol more not enly than the ethers (1), but also than the vinyl 
2-diethylaminoethanol Hence, the two phenyl radicals the amino group only ex- 
the effect the bond the vinyl ethers ethanolamines, but also the 


EXPERIMENTAL 


was prepared teaction between diphenylamine and ethylene oxide 
clave The yield was This amino alcohol very thick yellow liquid, which crystallizes 
after long has the following constants: mm); 1.121; 66.93; 
calculated for 65.11; the literature gives (9-10 min); 1.116; 


The vinylation was carried out autoclave benzene medium 
The last compound was prepared stirring and warming the amino alcohol (excess, flask, 
ding potassium the form very small pieces). The the are given Table 


zene was prepared autoclave, and acetylene 14-16 atm was The acety- 
lene necessary for complete vinylation was absorbed hours 180°, The reaction product was thick 


dark-colored Uquid, which was After-removal benzene, the following fractions were 
collected: 


Fraction B.p, mm); 6.1g 
Resin 


and were with sodium remove traces alcohol and were then distilled, The pro- 


The difference determined and calculated molecular refractions the ether 


and also its derivatives, probably explained the presence radicals its 
molecule, 


TABLE 


Catalyst (taken the 


amino alcohol) 


amino alcohol) 
Potassium derivative 


Potassium derivative 


Benzene 


Benzene 
Potassium derivative Dioxane 
Caustic potash 
Caustic potash Benzene 
Caustic potash Benzene 


The vinyl was hydrolyzed 95° with The hydrolysis was out Mask 
fitted with reflux condenser, and tube for the mixture 
9.1 the vinyl ether and 100 was prepared the flask. The formed the hydrolysis 
were determined the bisulfite The products were separated from the aqueous 
the solution and the solution was dried with carbonate and distilled, The 


which was not investigated further. 


The hydrogenation was carried out over Rancy nickel the weight the ether) autoclave, 


The reaction product was filtered from the catalyst, with sodium, and distilled, The ethyl ether 2-diphenyl- 


for Cyt yON 47 


Synthesis Acetaldchyde Bis Acetal 


The acetal was prepared flask fitted with stirrer and thermometer, One drop eoncentrated 
was added mixture 8.7 (0.036 the vinyl ether and 


tise being was continued four ts, The very dark-brown product was 


Resin 


Expt. 
66.0 


Reaction the Vinyl Ether with Butyl 


The procedwe described Section was Reaction Was between 14.0 (0.058 mole) the vinyl 
ether and 4.4 (0.059 mole) butanol The maximum temperature was 
Vacuum fractionation the products yielded 2.1 the dibutyl acetal 1.4110), 5.5 the 
product that distilled with decomposition mm). From the products, butyl 


VI. Reaction the Vinyl Ether with Methanol 


The reaction conditions were similar those the synthesis the bis acetal (Section 
15.9 (0.066 mole) the vinyl ether and (0.145 mole) purified methanol 
prepared the The maximum tise temperature after the addition one dropof concentrated 
the decomposition products 


the Vinyl Ether 2-Diphenylaminoethanol 


used solution butyl The polymerization was carried out fitter with 


and condenser, The ether was brought the boil reduced pressure (163-164 
3.5-4 and one was added through The was maintained the boiling point 
for four hours, The thick dark-bordeaux product was acetone, and the polymer was precipitated from the 
acetone solution with was washed repeatedly with methanol and dried under reduced pressure 
mm). The yield and characteristics the polymer are given Vacuum distillation the acetone- 
solution the original vinyl ether and viscous dark-colored product (22-23% yield) having mole- 


cular weight indicated that this substance was polymer the ether 
formed result the further heating during 


Found 79.72, 79.85; 7.10; 7.09; 6.17; 6,08 


weight 475, was obtained yield 

Found 79.86; 79.75; 7.28; 7.18; 6.44; 6.42 
TABLE 


unchanged 
vinyl ether 


weight 
polymer 
(determined 
benzene 


polymer 


acid 


420-460 


Ferric 626 


ginal vinyl ether, 0.25 
sticky yellow solid (molecular weight 369), and 1,0 thick resinous residue, 


SUMMARY 
The vinylation was studied, 


‘ 
presence The vinyl ether (15.7 was heated with 
the the the ether) sealed tube 60° for 100 hows The treatment 
| 
Elementary analysis 
No, 
N 
2 719.86 1.10 6.36 


The vinyl and ethers prepared and 


found that the ether 2-diphenylaminoethanol, other ethers ethanolamines, 
reacts with alcohols under the conditions normally required alkyl vinyl ethers undergoes 


Acetaldchyde bis acetal was prepared, 


was shown that the acetals 
are and decompose when distilled with formation the alkyl vinyl ether and 
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REACTIONS UNSATURATED AND MACROMOLECULAR COMPOUNDS 
COMMUNICATION COPOLYMERIZATION VINYLCAPROLACTAM WITH METHYL METHACRYLATE 


and the effect the the monomers the properties the polymeric products 


reactions, refers general way the copolymerization vinyl lactams, including vinylcapro- 
lactam, with vinyl and other vinyl estess fatty (having not less than carbon atoms); 
the initiator used was 


the present Investigation studied the with methyl methacrylate 
presence peroxide and which initiate reactions proceeding 
free-radical have previously pointed ovt that the monomer polymerization 
process varies according the which the reaction should noted also that for given 
mechanism the activity according the For example, benzoyl 
and 2), that both cases the process mechanism: 


CH; 


(2) 


However, the effects these initiators activating our monomers are different: was found that benzoyl 
peroxide has very little tendency bring about the polymerization vinyleaprolactam, but vigorous 
polymerization methacrylate; the other the azo very active both 
these monomers, spite the that polymerize any appreciable extent 
presence peroxide, readily participates with methyl methacrylate presence 
this initiator, observed similar previously the copolymerization acid and vinyl 
the present case the process may represented the following equations: 


~~ 


evident that the copolymerization with metacrylate presence the azo 


experiments the copolymerization and methyl the reactants were 


proportions, the results enabled establish the character the process and the main laws 
governing its Tables give the end compositions the products obtained, 


the copolymes Increases Little first, but The presence nitrogen all the samples shows 
caprolactam) not significant extent under these One the most 
(Experiment Table was selecuve dissolution (ia alcohol and water): the copolymer 
completely alcohol, which the absence any methyl and was 
completely water, which Indicates the absence the water-soluble polymer The 
product Experiment therefore, was methyl methacrylate and ary 


Table gives the principal results the copolymerization and methyl methacrylate 
presence the The the obtained vary the same direction those the 
copolymers obtained presence peroxide; yields, however, vary somewhat different 


order prove that the products copolymers, and were not mixtures two polymers, 
behavior toward various solvents was (Table 


will seen from Table that the solubility these copolymers differs from the solubility 
the corresponding polymers, the the copolymers Increases, solubility 
alcohol, and water should noted that individual samples similar composition not 
correspond completely thelr but the such products not unduly great. This fact 


must borne mind when inferences are made about the compositions merely the the 
selecuve dissolution, 


and give results the fractionation some the and will seen the copolymers 
not composition: fractions having nitrogen content than are water, but 


The results that have described that process copolymerization occurs between 


Yields and Compositions Copolymers (VCL) and Methyl Methacrylate (MMA) (Catalyst: 
Benzoyl Peroxide) 


Composition original 
mixture 


copolymer units (%) 


Yield 


42.6 $7.4 


viscosities were measured for benzene wlutions contatning polymer per 100 benzene, 
TABLE 


No. mixture (%) copolymer units 

MMA 
98.0 1.771 Traces Not 


The were measured for benzene solutions containing per 100 benzene, 


TABLE 


Com pesition (mole-%) 


Proportions monomer 


100 
Traces Not calculated 
1.95 14.73 
82.6 17.4 
65.8 


No. 
MMA 
| | 
j 
! . 


evidence the the single polymers was both cases the 
the depends the monomers the orlginal mixture, and the 

more marked copolymers prepared presence benzoyl peroxide (see graph). 


Under conditions, the copolymer less the process 
inidated benzoyl peroxide than the process initiated the azo nitrile, 


The results that the tendency undergo copolymerization, like the 
tendency the individua) monomers undergo depends 
onty the reaction mechanism, but also the character the 
reaction that have studied permits us, the one 
hand, establish relationship between the reactivities 
actam and methyl methacrylate, and the other, synthesize 
macromolecular compounds having interesting properties. 
VCL 


EXPERIMENTAL 


The starting materials were freshly distilled and were characterized 
the following constants: methyl methacrylate, 
0.9361; b.p. mm) and 1.5135; 
was reprecipitated twice from chivroform means 
-Azobis (2-meth, was recrystallized twice 


Dependence the composition the 
mixture: peroxide catalyst; 


proceed continuously solid highly viscous materials were obtained (72 hours for benzoyl peroxide, hours 
for the the end the reaction the were cooled 0°. Control experiments the 
zation the were out the same conditions, The products were 
nzene acetone, precipitated with ether, and washed repeatedly with tests for double bonds 
were Precipitant was decantation, and the polymers were constant welght residual 
pressure $-6 and temperature They were analyzed for nitrogen The solutions remaining 


TABLE 


MMA 

1.30 2.0 0.8 


Original weight monomer mixture 
Sample No. ylelded 4.2 pure vinylcaprolactam and 0.4 resinous residue, 


Copolymerization Presence Benzoyl Peroxide 
The was carried the procedure described The balance sheet the reaction 


sample No. was repeatedly with water, separated from the water, and dried 
constant weight vacuum desiccator over chloride, Before extraction the copolymer was 
All analyses were out the Laboratory the Organic the USSR 
Acacemy Sciences Savvateeva, Shakurova, and whom extend our 


fractionated 
mer 


water 


1.010 


TABLE 


Fractionation Copolymers Dissolution Alcohol 


1.97 


SUMMARY 


benzoyl peroxide and 


mixture, 


polymers were detected, 
LITERATURE CITED 


Insoluble residue 


experiments that the copolymers were not homogencous composition, 


content 


Not deter- 

4.34 


1.94 2.33 1.06 
67.1 32.9 4.06 1,759 3.97 0.2928 1.84 
4.03 3.83 1.81 
27.6 12.4 2.0 1.87 None 


The obtained were characterized compositions, viscosities, and solubilities, 


was shown that the ylelds and compositions the copolymers depend the proportion reactants the 


Shostakovsky and coworkers, the Collection No, 12, (1952). 
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(6) and Bull; Acad, USSR Div. Chem, Sci, 1953, No. 1048 
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MACROMOLECULAR COMPOUNDS 


COMMUNICATION 79, PRODUCTS THE POLYCONDENSATION DIALDEHYDES AND DIKETONES 
DIAMINES AND GLYCOLS 


Korshak and Vinogradova 


diketones, and keto acids all very reactive carbonyl groups, which readily react with amines, 
alcohols, and other compounds containing mobile hydrogen The ability carbonyl compounds, such 
aldehydes, undergo these reactions has found application for long time the preparation synthetic 
for example, the condensatioa products with phenols, aniline, urea, and 
compounds for the preparation polymers has almost without investigation, except few studies, 
which shall now discuss With the object linear polymers Korshak and Pozhiltsova 
and obtained the members the class polyhydrazones; the same they showed that 
the molecular weight the reduced the excess one the reactants, Erleameyer 
and Buchler (3) obtained polymers containing thiazale nuclei the polycondensation the dithio amides 
adipic, and oxalic acids with diketones, such 
and Greber (4) prepared condensation products 
considered cyclic substances having rings atoms, giving any proof support their 
Franke and and later Carothers showed that react with glycols with formation 


EXPERIMENTAL 


The object the present Investigation was about reaction between 
compounds with diamines and glycols determine whether linear could prepared, For this 
purpose reactions carried out between and compounds, such 2,3-butanedione, 


2,4-pentanedione, pyruvie acid, and and also the reaction the compo with ethylene 
and with 1,6-hexanediol, The products obtained were characterized, 


the reactions between and compounds, the reactants were molar 


the reactions were ou: and heat was applied, Heat was not 

applied until the reactants had been mixed ther, and reaction began the cold with evolution 

heat that certain amount cooling had applied The the mixture was 

180° the case and 110° all other cases, The duration the heating was 
11-20 hours, The stream nitrogen was then turned off and the mixture was heated further for 8-15 hours residual 
1-2 mm, The properties the products are given Table 


The reactions between 1,6-hexanediamine and the carbonyl compounds listed Table result the 
formation polymers, which may either solid liquid, depending the nature the original When 


the original reactants order the points the polymers that obtain the 


These changes point can with changes solubility, The condensation product from 
2,4-pentanedione considerably more mixture than the products formed 
and acid, Here can clearly sce the effect the methylene group separating the two 
carbonyls lowering the point and the solubility. 


When the condensation product from 1,6-hexancdiamine and not given the vacuum 


still soluble cresol, but after being heated vacuum becomes insoluble all organic solvents, 


component teaction product Appearance and 


188-192 Clear reddish solid, organic 
solvents 
2,3-Butanedione Does not melt soluble alcohol- 
chloroform mixture 


2,4-Pentanedione Viscous reddish mass 


chloroform mixture 


TABLE 


zation 


special experiments were made determine the structures the products that bad obtained, but the 
tesul elementary analysis lead suppose that they were formed result between the amino groups 
the and the carbonyl groups the second component. known that the first stage the 
product accordance with the scheme: 


Whea heated, and sometimes the cold, this product loses water with formation unsaturated compound 
accordance with the scheme: 


Carbon, and nitrogen determinations our showed that they were substances the second 
type, formed elimination water, The products were low molecular weight. For example, the condensation 
product from and 1,6-hexanediamine was found have weight lying 600 
and 800, its probable being follows: 


which Lies most prodable that the product was mixture molecules having degrees 


This formula the empirical formulas and calculated and contents given Table are here presented 
exactly the will however, that the hydrogens attached the nitrogens should omitted 
from the formula, and the and figures Table need accordingly. The entries Table 
the for the acid which the the second should omitted, 


| 


previous footnote, Publisher, 


polymerization and Table gives carbon, and calculated for different 
the degree 


Owing its high volatility, 1,6-hexanediamine was lost the course the reaction 
the this explains the fact that the terminal groups were aldchyde residues, 


view the structure that have proposed for the condensation products, must give some consideration 
the work and Greber (4), who assigned structure (30-membered ring) substances formed 
the condensation with The impossibility the formation such tings 
the result condensation quite obvious from stereochemical considerations, and these authors gave 
experimental proof their proposed suuctwe thelr 


The structure the condensation product from 1,6-hexanediamine and acid may represented 
analogous formula: 


ry 


which can comparison the analytical figures for the product with the calculated 
figures for the above 


the reactions with 2,3-butanedione and 2,4-pentanedione, products were obtained having nitrogen contents 
that differed appreciably from the catculated values, which must associated with the high volatility the 
reactants and thels tendency undergo oxidation, particularly during the long period heating. There can 


doubt, however, that here the products were low molecular weight and had structures, 


different result was obtained the reactions 


glycol macromolecular products were formed, but cyclic 


and ethylene glycol was 
obtained: 


This diacetal white crystalline substance melting 


this case, others which ring can formed, cyclization predominates over 


linear-polymer formation, that cyclic product this case the The 
reaction with 1,6-hexanediol resulted the formation three-dimensional polyacetal, The 


product was elastic rubberlike mass, dissolution could effected only with cresol, 


which evidently degraded the three-dimensional since the solutions obtained were low 


The formation three-dimensional polymer becomes quite understandable when remembered that the 
glycols with results the polyacetals, which was shown Franke and 
and also Carothers terephthalaldehyde contains two groups, reaction with 


leads the formation three-dimensional network which phenylene groups act bridges 
individual polyacetal chains together, indicated the following 


with glycols. the reaction with ethylene 


> 


modify the polyacetal order its added octyl alcohol the 
mixtive aad then heated it. However, the was not successful: the product was and was 


SUMMARY 


was that, the reactions with terephthalaldchyde, with 2,3-butanedione, 
with 2,4-pentanedione, and with acid, condensation products similar structure are formed, 


was found reaction with ethylene results the formation cyclic 
diacetal, whereas its reaction with 1,6-hexanediol gives three-dimensional 
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MACROMOLECULAR COMPOUNDS 


COMMUNICATION 80, CASE MIGRATIONAL 


each elementary act the Polymerization reactions this type, which has received very little 
study, the and glycols (1) and the copolymerization such 


interesting reaction this that the addition alcohols and amines the Couble bond 
and methacrylic derivatives, known that (3), acrylic and 
readily combine the double carbon-carbon bond with alcohols, thiols, amines, and othe: compounds 
having mobile hydrogen atoms form addition products (derivatives propionic acid): 


this paper the results experiments which was shown that polymers may 
EXPERIMENTAL 


The compounds used were ethylene diacrylate, ethylene dimethacrylate, and hexamethy lene 
dimethacrylate, which heating mixture the appropriate acid and glycol 
acid, beazene, and Addition reactions were out between these acrylic and 
methacrylic esters and ethylene glycol, and 


Experimental Procedwe 


Mixture: were prepared tubes, which were freed from repeated sequences 


evacuation and filling with pure and sealed, The sealed tubes were then placed thermo:tat, which 


maintained the temperature within the required was present each tube, and 
being used for this purpose. Inhibitors were used order the occurrence radical 
ester and occured the control that the formation polymer the 
other tubes was migrational, not polymerization, 


Copolymerization with 1,6-Hexanediamine 


The the copolymerization 1,6-hexanediamine with ethylene dimethacrylate, with 
and with were out 110°, and 150° molar ratios ester 


The products obtained 50° with heating period hours were clear colorless plastic substances, 
only when heating was for more than nine hours, Further heating resulted the clear colorless 
substances that were not products obtained 150° were soluble only when heating was for not more 


than three hours, more prolonged heating resulting the formation substances, Reaction with ethylene 
diacrylate was more than with ethylene 


The product obtained reaction 1,6-hexancdiamine with amount ethylene dimetha- 
Crylate 150° for hours was washed with alcohol, water, and ether, and then powder was obtained which 


was organic solvents; elementary composition was 60.42; 60.38; 9.63; 9.74; 9.42 
The linear reaction the copolymerization 1,6-hexanediamine with ethylene dimethacrylate 
accordance with the equation: 


would have the composition (%): 61.11; 9.55; The somewhat higher carbon content suggests that the 


analyzed product was three-dimensional had extra ethylene units its 
structure, 


The formation polymers the first stages the reaction and their into 


during further heating indicate that first only one hydrogen the amino group reacts, but later stage 
the second hydrogen also reacts, 


with Ethylene Glycol 


The experiments the copolymerization ethylene glycol with ethylene and with ethylene 
were carried out 50° and 110° presence the sodium derivative the glycol (2.5% the 


ethylene glycol) catalyst. Reaction 140 hours were used, 


The reaction products were clear liquids, readily soluble acetic acid and 


reaction product obtained heating ethylene dimethacrylate with equimolecular amount ethylene glycol 


for 100 presence derivative the glycol was teated with water remove catalyst, 
washed with ether, carefully dried, and analyzed with the following results 7.02; 6.97, 


The would expected have the following 


and that the polymer obtained was ethylene glycol and ethylene dimethacrylate 
structure given above, 


One the products reaction ethylene and ethylene glycol was 
way and analyzed with the following 6.66; 6.45. For the expected polymer 
ethylene glycol with the carbon and contents are 


with 


the with ethylene and with ethylene 


was catalyst. all cases transparent, slightly somewhat elastic solids, insoluble 


organic solvents, were obtained products, The hardest products were obtained the ratioof was 


DISCUSSION RESULTS 


may from the results that the acrylic and esters ethylene glycol and 


able undergo with glycols, and amino alcohols, The leads the 

formation and compounds, which are polyesters which ether alternate 
with ester this type were previously unknown; they may prepared also the 


The copolymerization and methacrylic esters with glycols belongs type polymerization 
that closely the between glycols and Reactions this 
type are characterized the occurrence hydrogen each elementary act the reaction, therefore 


SUMMARY 


The reactions 1,6- ethylene dimethacrylate, with hexamethylene and 


The reactions ethylene and ethylene dimethacrylate glycol and with 1,3- 
diamino-2-propanol were 


was found that, the the acrylic and methacrylic esters glycols with glycols, diamines, and 
amino alcohols, copolymers formed the grational 
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MACROMOLECULAR COMPOUNDS 


COMMUNICATION 81, MIXED CONTAINING GLUTARIC PIMELIC ACID RESIDUES 


have previously described mixed prepared the polycondensation 1,6-hexanediamine with 
mixtures various proportions two dicarboxylic The mixed Investigated contained residues 
adipic, azelaic, and acids, which, from azelaic acid, contain even numbers 
atoms theit molecules, The results obtained, therefore, did not give sufficiently clear picture the effect 


the evenness oddness the number carbon atoms the dicarboxylic acid the properties the 
obtained, 


With the object making more detailed investigation the effect the presence acid 
having odd carbon atoms the mixed polyamides, have prepared mixed poly- 


containing glutaric pimelic acid residues together with residues dicarboxylic acids such adipic, azelaic, 
and present proportions. 


the polycondensation and the Investigatica the procedure was the that 
used previous 2). The acids used had the following constants: acid, 
97-98° (the literature gives snd and pimelic acid, m.p. (the gives The 
salts glutaric and acids vere prepared the method previously had 
the following constants: glutarate, 150°, and pimelate, 
The other dicarboxylic acids and had the constants given previously (1). 


DISCUSSION RESULTS 


The mixed that prepared were white Opaque horny They could spun from 
the melt Into fibers capable being They were very soluble The dependeace 
the melting points the polyamides compositions shown Tabie 


Table shows that polyamides which one original component pimelic acid have melting points 
that vary with the curves for this variation have minima the systems previously (1, 
This dependence melting point the original reactants shown graphically Figures and 


The products having the lowest melting mole fraction 0.6 the The 
low melting points polyamides derived from odd are explained the fact that not all 
the amide the macromolecular are able interact with amide groupings 
with formation hydrogen This fact, first noted and Walker was considered 
preceding communication, and the same paper demonstrated the cffects even and odd numbers carbon atoms 


the dicarboxylic acid molecule and the effects such the chain the dicarboxylic acid, 
diamine, amino acid, 


was found that with Increase che length the acid, diamine, amino acid, 

the extent bonding different macromolecules increased, 

groupings were found capable forming hydrogen bonds with nelghboring macromolecules, whereas 
Hence, the molecules the the repeating unit results the 
the formation hydrogen bonds amide groupings. may expected, therefore, that, when 
the repeating unit sufficiently long, even polyamides derived from odd diamine and odd acid 
WIM able form fully hydrogen-bonded systems all the amide groupings take hydrogen 
then between the melting potnts calculated from propesed formula 
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the melting the polyamide; the percentage the amide groupings that hydrogen-bonded) 


TABLE 
Melting Mixed Polyamides (°C) 


ratio 


Names 


210-212 250-252 205-208 210-212 

0.8/0.2 199-200 244-24 197-199 205-208 

0.6/0.4 176-178 195-197 221-22 186-188 

180-183 191-192 188-189 

0.2/0.8 185-187 205-209 

1.0 240-241 240-241 220-225 220-225 220-225 


Examination Figures and shows that systems derived from acid and HP) the 
minimum melting points are the same, although, view the the chain lengtas glutaric and 
pimelic acids, difference would Comparison the melting points the systems and 
and and shows that these cases the lower minimum temperatures are found the 


containing glutaric acid residues, not acid residues, although analogy with previous results would lead 
One expect opposite, 


probable that these discrepancies the values the melting points are explained the basis the 
given which the melting associated with the possibility the formation 
number bonds, which its turn depends the the repeating unit the macromolecule, 
pimelic acid has longer chain than acid, the for between amide 
will greater the polyamides containing the longer acid, Hence, certain limit, the melung points 


containing certain proportion glutaric acid residues will lower than those polyamides derived 
from pimelic acid, 


and the Hence, all cases, the lowest minimum point found systems 

frora two dicarboxylic acids having odd numbers carbon atoms methylene groups molecules, 


TABLE 


the Number Amide Groupings and Number Hydrogen Bonds (per 100 Groups) with 
the Composition Mixed Polyamides 


polyamide (°C) groupings per 100 calculated hydrogen- the amide 
methylene groups pro- bonded amide] 
portion groupings that are 
HAd/ 1.0/ 0.0 250 20.00 250 20.00 
0.8/0.2 220 240 15.72 84.83 
0.6/0.4 190 230 11.43 66.29 
190 16.66 226 11.43 68.60 
0.2/0.8 190 15.15 216 11.43 
0.0/ 1.0 210 210 14,28 100.0 
HAd/ 20.00 250 100.0 
0.8/0.2 244 19.60 247 19.14 
200 18.86 242 12.85 68.13 
0.2/0.8 204 239 13.43 
0.0/ 1.0 220 18.18 86.41 
1.0/ 0.0 217 13.58 88.23 
0.6/0.4 186 16.39 10.85 66.19 
0.4/ 0.6 16.94 228 11.57 68.23 
0.2/0.8 205 17.54 233 13.57 77.36 


0.0/ 1.0 220 18.18 237 86.41 
The abbreviations are asia Table 


The question the causes the low melting points mixed 


the melting 


single-component prepared from the same substances, was 

different structure along the length the macromolecular this assumption being based with 

copolymers the vinyl type. The possibility the irregular units different the 
the chain quite feasible Thus, have that mixed polyamides identical 

composition may have points that differ according the duration heating, according the complete- 

with which polycondensational equilibrium attained the same time, the fact that can obtain mixed 


polyamices identical composition and melting point shows that quite possible 
attain identical states representing fairly complete polycondensational The regularity the 
melting point curve the differeace the arrangement the macromolecular chains, order examine this 


matter calculated the numbers amide groupings and hydrogen bonds (per 100 methylene groups) polyamides 
various compositions (Table 2). 


For simplicity shall first examine the case the HAd-HS When complete 


attained, expected that there will regular distribution the different kinds units along 
the length the chain, shown the following scheme: 


= 


When the mutual the units different such that identical units fall together, all 
amide groupings are able form hydrogen bonds the highest stability (dotted Hence, with such 
units for the melting lowered and for minimum formed the melting point 
However, for mixed polyamide this composition another units the macromolecules 
and shown the fallowing scheme: 


this case only one the amide groupings can form hydrogen bonds with neighboring macromolecules, 
assumed that the two arrangements macromolecules equally probable, then can that roughly 
the amide groupings are hydrogen-bonded, According our calculations (Table 2), the actual proportion 
68.60%, When considered that our calculations take large number factors account, the 
can regarded satisfactory. 


These considerations retain significance whatever may the proportions the reactants, but addition 
then have the effect the structure the macromolecule along the length its The effect 


this factor was considered previous papers shall consider here the effect combination the 
two factors. 


the system the the macromolecular chain are distributed less regularly, 


bonded, the manner shown, But for any other disposition the macromolecules the extent hydrogen bond- 
ing reduced greatly, shown the following 


now becomes clear why polyamides prepared froin the reactants the molar ratio have much fewer 
Opportunities The data Table show that proportion the amide groupings that are 
hydrogen bonds (per 100 methylene are different. The number less when the longer acid 


excess— this case sebacic and this explains the occurrence minimum the melting point curve and the 
this 


For mixed polyamides derived acids the picture still more complicated, Thus, the 
molar ratio may have the following arrangement: 


& 


Move relative one another, then becomes possible for take positions which the 


this case there disposition the macromolecules which all the amide groupings can 
hydrogen bonded; thus have the following 


systems derived from two dicarboxylic acids containing carbon or, what amounts 


the same, methylene the mutval dispositions the macromolecules can (the takea 
being the system ratio follows: 


This system, polycaprolactam, macromolecules, which the structure 
teads differently according regard the molecule the direction from left right the reverse 


here possible bonds with all the groupings when the chains are that they 
head-to-tail and tail-to-head directions, follows: 


However, such only the total number amide groupings are the half 
being disposed such way that, the preceding scheme, they may hydrogen only with part the 
amice neighboring macromolecules, Hence, the occurrence such disposition macromolecules that 
becomes possible form number hydrogen bonds, Indicated the above scheme, results merely 
increase the total number bonds such mixed polyamide value exceeding the 
Thus, from the data given Table calculated the percentage amide groupings 


about 67,21, whereas the first scheme for the disposition the macromolecules will permit hydrogen bonding only 
the extent 50% less, 


Unlike this system, the system molar cannot assume state which the disposition the 
macromolecules permits the extent more than Below show the possible 


ments the macromolecules this polyamide, from which will seen that this case 50% the amide groupings 
may 


The same result obtained when other ments the are considered, The percentage 
hydrogen-bonded amide groupings sted froin the melting point 


The relationship that have shown exist the mutual disposition the mixed 
and the extent bonding provides basis for the strengthening process that 
occurs the cold these During this process the material flows, that the macromolecules 


within the mass the This the macromolecules corresponds the moment the polyamide 
sample maximum mechanical strength, that the process will accompanied the 
straightening the macromolecules and will result macromolecules within the 
which the result this 


SUMMARY 


was made binaty mixed polyamides from 1,6-hexanediamine glutarate one 
component and 1,6-hexanediamine adipate, azelaate, the other the reacting mixture, 


found that the investigated systems had minimum melting points for content the 


The question was considered the effect the mutual disposition the polyamide the 
extent the hydrogen the amide groupings, and was shown that the extent hydrogea bonding varies 
with variation the mutual dispositions the macromolecules mixed 


explanation was advanced for the occurrence minimum the curve for melting point against 
position. 


was suggested that the extent hydrogen bonding inixed may change result cold 
draw ing. 
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MACROMOLECULAR COMPOUNDS 


COMMUNICATION 62. 


a-METHYLSTYPENE 


shown previously, carbon atoms linked double bond have hindering effect the 

polymerization process, this effect being particularly great when there ate numerous bulky The 
the polymerization process are great when four three substituents are However, 
the presence only one substituent, bulky and appreciably ramified, sometimes cause 
hindrance the polymerization was found that unable undergo 
tadical polymerization, though still able polymerize catalysts the mechanism (7, 

oniy one substituent the ortho position the group the hindrance not great, 


showed the case 2,4,5-trilsopropylstyrene, readily polymertzes, both under the action and 
also simply the action heat 


was interest determine the effect substituent such group when not the phenyl group 
but directly substituted the vinyl are references the behevior such the literature, 
known, for example, that a-methylstyrene not readily polymerize the though 
polymerization readily styrene Bachman and (16) found that 
does not polymerize piesence but its ability undergo polymerization was not examined, 


When there are two ortho substituents the group and one substituent the vinyl then, showed 
for 4-tert-butyl-@, and the are not capable cithes 
the presence two ortho substituents the phenyl group and one 


the vinyl group creates great steric hindrance, blocking and screening the group such extent that loses 
ability react with the group another 


was Interest the effect single ortho substituent for the case which 
The starting for the synthesis was 2°, which was from 


was then with the reagent from methyl but was not found 
possible introduce group this way. method was and this was The 


2°, was with sodium and methyl iodide, and vacuum distillation without 


powerful aromatic odor and boiling mm). 


did not polymerize when heated 100° for hours preseace benzoyl 
peroxide and when heated 160° for absence benzoyl After this way, the 


Original substance was recovered catalysts were also without after weatment 


the monomer was recovered 
unchanged, 


The absence ability undergo radical and that 
effects operate and prevent the approach two groups which necessary for reaction 

occur, These steric-hindrance steric factors case evidently include both screening effect, and 
also blocking effect, which exerted the two substituents the double bond the vinyl group. 


which previously, there are two methyl groups the 
and the resulting blocking the double bond led loss ability polymerize the radical mechanism, 
while the ability polymerize presence catalysts lonic belng much less sensitive 


é - < 


the action hindrance have shown previously (6, 7). 


Hence, small substituent, group, when directly attached the carbon, has 
inhibiting effect the polymerization process than iwo similar groups the ortho positions the phenyl 
group the substituted styrene, 

‘ 


EXPERIMENTAL 


was set aside overnight, heated bath for one hour, and poured into dilute hydrochloric acid effect de- 
The organic layer was separated separating funncl, thea washed first with water, then with 
sodium carbonate solution, and finally several times with water, The washed solution was dried with 
sulfate, was distilled off, and the residue was The fraction boiling 156-162 
(25 mm) was and from alcohol; the was (62.1%). 


was very slow, ethanol was added, and the reaction then became fairly 
the reaction slowed down, the flask was heated water bath for 60-90 minutes. layer and suspended 
several times with ether, aud the suspension sodium derivative ether was decanted; this way the whole the 
sodium derivative was extracted. The ether extracts were and the sodium derivative was with 
water, The ether layer was separating funnel and first with water, then with dilute 
acid, and finally several times with water, The ethereal solution was dried with sodium sulfate, and the ether 
was off. The residue was the fraction boiling 114-118° mm) was collected, 


colorless highly mobile having fairly aromatic odor and 
Found 61.37; Calculated 81.26. 
SUMMARY 
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BRIEF COMMUNICATIONS 


PREPARATION -TERPHENYL 


The known methods for the synthesis not give the pure hydrocarbon satisfactory 
yield they give high yields inadequately pure hydrocarbon, they give the pure substance, but very low 
For example, p-terphenyl can prepared 70% yield the condensation 
acetamide) with benzene but the product, after distillation 0.001 and has low melting 
point. According Braun almost quantitative yleld can attained heating p-dicyclohexyl 
benzene with bromine. However, after crystallization from benzene and distillation over sodium, the product 
melts 209°, and simultancous 1,4-diphenyl-1,4-cyclohexanediol presence 


selenium (3) also gives inadequately pise p-terphenyl after repeated sublimation high vacuum the substance 
melts 210°, 


Pure p-terphenyl 213°) was prepared Basford the dehydrogenation with 
selenium, but the author gives the Dehydrogenation and decarboxylation 
anhydride (prepared the condensation 1,4-diphenyl-1,3-butadiene with 


have worked out method for the p-terphenyl the p-dicyclohexyl- 
with selenium, and this enables high purity 66% Since 
with proceeds only the the layers, the reaction rate can increased 
the mixture, However, then, reaction rather When mixture p-dicyclohexylbenzene and 
selenium was heated 320° for hours, the yield after single crystallization from benzene was 
The product had grayish tinge owing admixture was purified quite readily 


chromatography its benzene alumina. The resulting completely colorless crystals, 


the procedure described below, order reduce the amount required that the 
chromatography should carried the hot benzene solution. However, the chromatography can carried out 


EXPERIMENTAL 


The dehydrogenation p-dicyclohexylbenzene which was prepared Corson and was 
out long-necked round-bottomed wide vessel. The neck the flask opening 
the stcel vessel was closed stopper carrying two-way adapter, The side tube the adapter was 
Ivitsky vessel containing caustic potash solution (for the absorption hydrogen selenide) passed through the 
vertical tube the mixture (0.21 mole) p-dicyclohexyibenzene (m.p. and 100 (1.27 
atoms) selenium was the The vessel was placed bath Wood's metal, the bath 
was heated 320°, and the was set motion. The was bath temperature for 
90-100 hours (with interruptions), and test sample was then taken from the upper the reaction mixture, 
The sample was dissolved hot benzene, the resulting solution was filtered, the was evaporated dryness, and 
the melting point the residue was determined, test, reaction can regarded substantially complete 
when the sample melts not below 203° (corrected). 


When complete, the hot mixture was pourcd porcelain basin (in furne When 
was cool, was ground and boiled with The hot solution was filtered through heated Buchner 
funnel; unchanged (about the filter (such can used further 
The that precipitated when the solution cooled was off and washed with benzene. was 


off sample melted and dissolved 1100 boiling benzene, The resulting 
solution was 100 active order prevent the crystallization the 
during the process, the was fitted with hot-water jacket, which was maintained 
When the solution had passed the was washed twice with hot benzene (about 100 ml), 

and the passing through was collected the secciver the One-half the solvent was 
distilled from the mixture crystals and solution, and the residue was cooled and The precipitate was 

washed three times with portions benzene and product, amounting 31.5-32 (65-66%), consisted 


white crystals, m.p. 


SUMMARY 
method has been developed for the preparation pure 
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COMPOUNDS 


COMMUNICATION 


ACIDS 


Further study the reaction between esters acid and other showed 
acids were prepared. These like those dibutylborinic and (2) acids, are difficult 
the air they tapidly change, being into benzeneboronic that 
oxidation occurs and accompanied the hydrolysis the ester 


EXPERIMENTAL 


and then set aside overnight. the next day the solution, which contained white precipitate, was saturated with 


dry chloride. The part the ether was distilled off, and the and bromice 
was off. 


The precipitate was washed with beazene, and solvent and alcohol were distilled from the 
filuate under reduced Lithium salts were again filtered off, and the liquid was 


Butylpnenylborinate, Reaction was between 0.2 mole diisobutyl and 0.2 mole 
and was 29.4 (67. 


SUMMARY 


shown that possible prepare esters mixed acids. 
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SYNTHESIS 1,1-DICHLOROSILACYCLOPENT-3-ENE 


have been reports the preparation unsaturated cyclic compounds containing silicon ctom and 
double bond the All the known saturated 4-, 6-, and 7-membered ring compounds containing silicon 
the ring have been prepared organometallic with the exception the derivative 


study the behavior 3,4-dichloro-1-butene the direct synthesis, found that addition 1,1, 
the unsaturated compound 1,1-dichlorosilacyclopent-3-ene (1) was 


formed (the compounds are named with the Amsterdam The formation these 
compounds was evidently preceded allyl rearrangement 
— \/ \ ./ Pt-C 


The structures and (V) were Raman spectra. Thus, the spectrum the 

following intense lines were found: 399 (5), (10), 852 (4sh), 945 (2), 1022 (2), 1252 (3) coincide with 
the frequencies for 1,1-dimethylsilacyctopentane, which has been determined previously The spectrum 

contains few intense which may indicate the character its The frequency 915 

observed also alicyclic compounds: cyclopentane cyclopentene The C=C frequency 

(2610 very close for that the bond cyclopentene (1611 the spectrum (V) the 

the (V) rather than interesting note that the products direct 

synthesis from the was again found, though amount. 


EXPERIMENTAL 


tube 600 filled with pieces Si-Cu alloy (Si~ Cu~ 20%) and placed 
tube furnace working temperature 300 The (280 was condensed means water condenser 


. 
3 


Replacement Chiorine the direct-synthesis products was effected with aid the 
stirred ethereal solution the Grignard reagent, which was prepared from 19.3 (0.82 mole) magnesium and 14.2 
mole) methyl chloride, the direct-synthesis product (1) (IV) was added, the amounts taken being 
mole) (1) and (0.065 mole) After the reactants had been mixed, the reaction mixtures were 
boiled for 9-10 hours, and the products were isolated the usual way. 


The yield was 9.72 (39.4%), and had b.p. (741-744 
0.8067; MRp 36.91; MRp 36.94 


spectrum 183 (4b, background), 310 (4b), 411 620 (7), 730 (3b), 950 1100 
(4), (4), 1405 1610 2894 (10 2965 (8), 3024 (5). 


Found: 12.12; 27.87 


ina The flask was mechanically white was from gas holder 
for hours. Almost the whole the theoretical amount hydrogen added within the (1100 ml; theory 

1200 ml). The reaction product distillation and purification silica 
the following constants: 107, 1.4328, The Literature gives (742 mm); 


ene, but may formed. 


CITED 


West, Rochow, Naturwissenschaften,40, 142 


The amounts are the text, but calculation shows that there are discrepancies 
between the weights and the corresponding molar quantities, 
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REACTIONS 2-BROMOETHYL PHENYL ETHER PRESENCE ZINC CHLORIDE AND 
MIXTURE ZINC AND ALUMINUM CHLORIDES 


Rindfuss described the synthesis the cyclization and also 


The apparent simplicity this our attention. Repetition the described synthesis yielded 
1.543). However, further investigation showed that the product was not but phenol. Such 
phys characteristics point, refractive and are for unpurified 


differs phenol elementary composition, but, docs not give 
the 


EXPERIMENTAL 


took mixture 76.6 the ether (1) freshly fused, finely ground zine chloride and refluxed 
for two hours, Hydrogen biomide was evolved slowly and the boiling point (thermometer the mixture) fell from 
220° 200°. The reaction products were (there was very small amount residue). The 


distillate was with and with soda solution, and was then dried and fractions 
being collected: 


Fraction 51° (34 mm), 90° (26 yield 10.51 pressure 6.4 
substance having b.p bromine content was 82.36%, the value calculated 


Fraction 83-90° (17.5 mm) mainly 87-90° mm); yield Redistillation 


pressure gave product boiling and having allowed stand crystallized and was found 
melt was distilled once more and analyzed, 


Found 76.43; 6.48 


Fraction 210-230° (21 mm); yield This was Identified mixture melting point 
test unchanged ether (1). 


similar experiments, the reaction was for five hours, its continued 
fall, and finally attained the boiling point vinyl When heating was continued still furthes the 


The greatest phenol was formed the ether reacted presence equal zine 
and aluminum (containing fertic chloride mixture 40.6 the 1.4 zine 
chloride, and aluminum chloride was heated for hours minutes and then described above, The 
were g), phenol (7.63 and unchanged ether none the experiments 


The results that have obtained can explained the assumption that hydrogen bromide eliminated 
from the ether when this heated with zinc chloride its mixture with aluminum chloride): 


the high the resulting vinyl ether rapidly presence zine chloride 
unchanged ether (1) reacts with hydrogen 


presence zinc chloride, phosphoric oxide, mixture zinc and appeared that the 
stage the process consisted mainly the dehydration the The water eliminated would thea 


bring about the partial hydrolysis and aluminum chlorides with formation hydrogen chloride. The further 
course the reaction would then 


SUMMARY 


When ether was heated with zinc and aluminum phenol and were 
formed, and apparently phenyl ether and its 


Contrary not formed under these conditions; nor formed when 
2-phenoxyethanol heated with zine chloride, with phosphoric with mixture zinc and aluminum chlorides, 
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CHLORINATION 


The object investigation was determine the conditions required the synthesis chloro derivatives 


The experiments were carried out the described our previous communication the chlorin- 
ation (1). 


There very little the the chlorination Mabery (2) 


dodecane diffused light: the monochlorododecane that obtained boiled over wide range, 142-153° (80 mm), and 


the fraction boiling 150-160° The yields the chloro were not 


EXPERIMENTAL 


starting material for the preparation chloro devivatives dodecane used the fraction 
Crimean petroleum. Normal were separated from their and from hydrocarbons 
via the urea (3), and they were then subjected The dodecane had the 

following properties: b.p. mm); 0.7429; 1.4218, Dodecane for use control experiments 
from hexyl the Wurtz method, its properties were 216-217 (758 mm); 


The molar dodecane and all experimeats, and chlorine was supplied 1200 


experiment the vapor-phase chlorination the above-stated ratio reactants and rate 


passage chlorine, was chlorinated 400° and chlorination product wes The 
product was fractionated, and yielded. 


Residue 4.9 


Comparison the constants with reported values that Fraction secondary 


The structure the primary was established hydrolysis alcohol 
255-257 758 which was converted oxidation with alkaline peroxide into acid; 


The acid obtained melted and (99-100 mm); these constants are the 


table, 


Senior worker Popova took part the experimental 


nitrogen dioxide (2% the hydrocarbon) temperature close the point the 
chlorine being passed into the flask liquid dodecane the per way 
example shall give the the fractionation the chlorination products obtained one 
gave the following fractions: 


Fraction B.p. 29.9 (30%) 

Residue 6.98 


TABLE 


derivatives 


Fraction properties monochloro derivatives; Fraction was 1-chlorododecane; 
Fraction was mixture and the residue apparently consisted higher chlorination products. 


examination our results the and vapor-phase dodecane that most 
expedient out the (not only this hydrocarbon, but also most other hydrocarbons higher 
molecular weight) the presence since high temperatures 420° and higher 
the chloro derivatives formed rapid under the conditions vapor-phase chlorination, The 
presence small amounts (2%) dioxide the reaction mixture facilitates the initiation the chain 
reaction the formation fice dodecyl radical with the scheme that proposed the preceding 
communication 


SUMMARY 


The reaction with chlorine presence dioxide high (390-420°) was 
studied, 


The optimum conditions were found for the formation 1-chlorododecane the vapor liquid phases 


reaction the liquid phase presence dioxide, 
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DEHYDROGENATION 


The amounts pentane and that are available from the petroleum industry make 
the question their rational utilization. previous gave some results the 
pentane: showed that pentane can yield catalyzates containing 22-26% 
The objectof the present investigation was find the conditions under which are obtained 
succeeded establishing the optimum conditions for the dehydrogenation and finding alumina- 
chromia catalyst promoted potassium oxide (90.7 mole-% 5.6 mole-% 3.7 presence 
which catalyzate containing 38% isopentenes (33% the amount original isopentane) 


EXPERIMENTAL 


The dehydrogenation reaction was cartied out under atmospheric pressure catalysis tube contained 
spray space velocity 0.5 After. the fourth portion had been passed (40 mi), the catalyst was 
treatment with for The catalyst could used the reaction for 160 with- 


loss combined catalyzate experiments carried out these conditions 


through 40-plate The results the and the properties the fractions are given the 
table, 


Catalyzate Fractions, Fraction This contains and This 
number indicates thatt 


Fraction Apart from unchanged this contains approximately equal amounts (as determined from 
the Raman spectrum) and The value the number Indicates that 
the total content unsaturated fraction 10.8% 


each the whole catalyzate). 


Fraction Aanlysis the Raman method that this fraction 
2-methyl-2-butene, and probably predominates among the 


Fraction IV, The value the number that this fraction contains 82.6% unsaturated 


the whole which probably consist mainly possible that 
contains very small The 


boiling range Indicates that consists malaly 


saturated part the fraction was but the 


Fraction This fraction, and Fraction VI, was fractionation from small fitted with 


contains 61.1% hydrocarbons the whole catalyzate), mainly 2-methyl-2-butene, but 
also little cis-2-pentene the Raman specuum method). 


Fraction Most this fraction came over 110°, Its infrared absorption was determined, and 


indicated that the fraction consists mainly 2-methyl-2-butene the fraction) also present. 
These results are the properties the 


possible and Other substances found the catalyzate 

quantities 2-pentene, toluenc, and, Apparently, the basis our consider that 


TASLE 


hydrocarbons 
weight 


11.7 0.6223 13.2. 
25.0-30.0 $0.9 1.3580 0.6230 10.8 
36.0-39.0 29.8 0.6530 82.6 
2.8 1.3990 0.6728 


the main reactions under the conditions our experiments are: 


the formation aromatic this matter for further investigation, 


SUMMARY 


catalyst was found for the dehydrogenation namely, mixture the oxides 
chromium, and The optimum for its action were 
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SYNTHESIS AND REACTIONS ORGANO SILICON COMPOUNDS 


COMMUNICATION REACTIONS DIETHYL- AND DIPHENYL-SILANEDIOLS WITH VINYL ETHERS 


‘This paper describes the further investigation organo silicon compounds containing was showa 


the present Investigation have studied the reactions dialkyl- and 


examples taken being diethyl- and with ethers with the object preparing 
diacetals: 


acetals such structure have beea described the Reaction between butyl vinyl ether and 
and proceeds with the formation several by-products, indicated the following 


Apart from organosilicon the products included dibutyl acetal and 
aryl-substituted polysiloxanes, which the reaction scheme given The optimum conditions for the 

formation diacetals were found follows: considerable excess the vinyl use 
catalysts, and heating the reaction mixture for 90-120 minutes 60°, The reaction then displaced the direction 
preferential formation diacetal (Equation 1), and the reactions (Equations 2-4) are largely 


The the from dic thylsilanediol was confirmed with acid, which 
procecds according the 


4 H- 


EXPERIMENTAL 


hydrochloric acid was prepared seated tube, which was heated for 90-120 minutes 60° and then set aside over- 
aight. The mixture was neutralized with carbonate and fractionated, the following fractions being collected: 


Fraction high-boiling 


ether collected Fraction was acetaldehyde dibutyl acetal (5). Refractionation 


The product was found The acetal clear liquid ethereal odor, 
teadily and alcohol. 


sealed tube boiling bath until solution was obtained (3-4 The contents the 


tube were transferred Mask and diluted with water 200 Titration bisulfite method gave 
94.99% and 96.3% the acetaldehyde, 


Reaction Butyl Vinyl Ether with mixture diphenylsilanediol (m.p. 


which was heated boiling water bath the completely few hours). The 
Wa: and fractionated, the products being obtained: 


Fraction high-boiling 


order the the reaction products, the high-bolling residue was 
the manner described above, The values.found for the content were 83.46% and 

theoretical amouat, consider that the high-boiling residue was mixture the diacetal (1-phenoxy- 


ethoxy) silane the macromolecular condensation The nature the compounds 
investigation, 


SUMMARY 


The reactions and with butyl vinyl ether were was shown that 


was best crystallized from ether and 


These diacetals were obtained only when excess the ether was 
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ALEKSANDR VASILYEVICH TROFIMOV 


Aleksandr Vasilyevich senior scleatific worker and one the members the staff 
the Vernadsky Institute Geological and Analytical Chemistry the USSR Academy Sciences, died 


his course the Agricultural Academy, Trofimov the chemistry and 
physical soils the General Agriculture During period and the period 
ing (up 1939), worked chemist the Timiryazev Agricultural Academy and published 
the reaction soils function moisture, and acid solutions contact soils, 


1930 Trofimov took work the State Oceanography Institute part the 
All-Union Fishery and Oceanography Research VNIRO), where studied the 
the chemical composition sea water, submarine and These 
are still extensively cited, only here, but also abroad, 


Later, obtained some valuable experience the 
Moscow Station for the Construction ard Measuring Instruments and also, subsequently 
and became well-versed the this complicated work, 


1944 from the Red Army, took post senior worker 
the Vernadsky Geological and Analytical the USSR Academy 
His Investigations took main directions; the stable 
carbon, sulfur, oxygen, and the the absolute age recent 
formations the carbon method; .and meteorites the method, order 
out these Investigations, unique apparatus and for the 
generalizations, the the ideatity mean composition the carbon the primary 
rocks the and the carbon confirmed expetimentally the the 
genetic Identity the substance the earth and that meteorlics, The same conclusion was 


Investigations the exchange the oxygen carbonate the great 
stability these geological time, This conclusion very important for the 
method, which now used and geology, 


Trofimoy worked the the absolute geological age sedimentary formations 


with the C-14; particular, worked the sedimentary rocks the Yakutsk Republic, determined 


the geological agcs the the peninsular and the time the the mammoth, 


turn mind, Investigator, very loyal colleague, who will never 
forgotten those who freely shared his knowledge and made great demands 


deepest all his and friends, 


Institute Geological and 
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EFFECT THE METHOD MAKING MODIFYING ADDITIONS THE PROPERTIES 


The way which additives are distributed the surface and the catalyst and the possibility 
interaction between additives and the are matters great interest for the understanding the laws 
ing the action additives catalysts. was considered probable that change the method introducing 


model reaction the oxidation-reduction type made use the decomposition hydrogen peroxide 
presence magnesium oxtde was found that, the pure state, magnesium oxide has only moderate 
catalytic activity, and this facilitated the detection positive effects attributable additions, Stannic oxide was 
sclected additive; the pure state this substance has negligible catalytic The rate 
peroxide was gasometrically, the procedure heing similar described previously 


Fig. shows curves for the 
hydrogen peroxide over pure magnesium 
oxide and over pure stannic will 

seen that the activity the former about 
oxide into the magnesium oxide 
simple the activities the two 
oxides can neglected, 


For the stannic oxide into 
magnesium oxide, the following three meth 
were 


impregnated with chloroform solutions 
Fig. Kinetic curves for the hydrogen saphenyltin various dried 
peroxide over magnesium oxide and over staunic oxide 100-120°, and calcined for one hour 


tetraphenyltin gives phenyl and 
tin, which oxidized oxygen 
stannic oxide Series 


Impregnation prepared magnesium oxide with solutions stannic chloride. 
with aqueous stannic chioride solutions various concentrations, and the amount 
sodiurn carbonate solution added the resulring paste. The catalyst samples prepared this way are washed, 


and tin salts with sodium the basic carbonates formed 
being and calcined 450° (Series 


The amount stannic oxide introduced was determined polarography spectrum 


Fot our study the properties the magnesium oxide samples additions oxide 
was necessary determining the relative activitics the was established that the 
course the decomposition peroxide satisfactorily described equation, The value 


+ 


